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MODEL AH-1 
GAMMOMETER 


a radiation 
measuring 
instrument 

requiring 


2S ee e 


NO HIGH VOLTAGE 
POWER SUPPLY 


Utilizing the newly introduced, exclusive OHMART 
Cell (in which radioactive energy is converted directly 
into electrical energy) as the radioactive element, the 
OHMART Model AH-1 Gammometer requires NO 
high voltage power supply. The result is an instrument 
unparalleled in its field for long-time precision, de- 
pendability, and simplicity of operation. No longer is 
it necessary to hire special staffs of electronics ex- 
perts to operate and maintain complicated equip- 
ment—thanks to the instrument's amazing simplicity. 
And this simplicity, plus the advantage of direct read- 
ings, means that time is saved, errors are reduced in 
day to day use—hence further savings for you. 


The Model AH-1] Gammometer is designed for the 
analytical measurement of microcurie quantities of 
gamma activity. Applications may be made for precise 
measurement of radioisotopes required in following 
chemical processes, in isotope evaluation, and in dos- 
age preparation. The unit will take liquid samples up 
to 15 milliliters; and solid samples up to %” outside 





diameter by 2” in length. Samples are placed in a 
well in the center of the cell, resulting in increased pre- 
cision, since the quantities of activity are much larger 
than when slides are prepared, and geometry errors 
are minimized. The ranges are 1, 10, 100 and 1000 
microcuries; a master calibration control, permitting 
calibration for the material being measured, makes it 
possible to obtain results directly in terms of micro- 
curies of activity without any calculations. The price 
of the Model AH-] Gammometer is $580.00 F.O.B. 
Cincinnati, less tax; for convenient portability, a blue 
leatherette, felt-lined carrying case is available for 
an additional $31.00. 


Also available are the models AH and A Gammo- 
meters, with ranges from as low as .] microcurie to 
10,000 microcuries full scale calibrated in terms of 
radium (standard), lodine-131, or Cobalt-60. For 
measurement of ambient field intensity the units are 
available calibrated in milliroentgen per hour from 
1 to 10,000 mr/hr. full scale. 


Inquire today about these and the other instruments in the OHMART line. THE 


OHMART 
CORPORATION 
2347 FERGUSON RD «+ CINCINNATI 38, OHIO 
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MR. ATOM SAYS— 


__p» FL-TRONICS INSTRUMENTS 
\ =" ARE DESIGNED To SAVE 
| You TIME AND EXPENSE 


q 


A 

> 

Meet Mr. Atom: Lotely He 
Has Developed A Split Per- 
sonality. Scientists Are Find- 


ing Out More About Him 
inne MERE’S HOW: 
Tronics The Recognized e 

Quolity, Superior Construc- - 

tion, And Time-Saving Pre- Easy to handle—they save valuable time. 

cision Of Instruments By 

El-Tronics Assures Extreme No fussing or unnecessary adjustments. You can depend on their performance. 


Accuracy Im Nuclear Meas- 


oer Measurements are extremely accurate. You can depend on results. 


Designed for easy service. Parts are quickly accessible. 
Construction is superior. They last long and hold their accuracy under conditions of 
rough service. 


PRESENTING TWO NEW IONIZATION CHAMBER SURVEY METERS 


Model CP 3 Mode! PRSO 
‘Cutie Pie type Beta es rugeed commercial version of the 
eter offers you many labor savine famous military Radiac set AN/PPR-TI. Five full 
First, it’s portabl Battery hfe is ranges of 5, 50, 500, 5000, and 50,000 MR/HR 
This instrument was designed for are color coded on meter scale that automatically 
handling. It is streamlined, light weight, changes with range switch This portable ion- 
npact. Easy access to tube and battery com- chamber type 
provided. A large, accurate easy batterics by snap-latch fasteners. The entire unit 
d 1 eter 1 wides ranges of 25.250 and removes from case in one piece for fast servicing 
MR.HR here is a thin window chambe1 An extra long battery life and a shoulder strap 
beta rav shield. Write for Free Technical make this an excellent instrument for field use 

Write for Free echnical Bulletin 


new 


meter has easy access to tubes and 


2647 N. Howard Street, Philadelphia 33, Pa. 
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RADIATION 
INSTRUMENT 


NEWS 


> 


New G-E Scintillation Counter... 


Measures afi Radiation—Thermal Neutrons Too! 


Four Easily Interchanged Phosphors 
Are Highly Efficient Detectors 


by means of a special Ga phosphor 


Vertical chimney containing 5819 photomultiplier tube lifts 
off for quick change of phosphors 


, thermal neutrons can be 

measured with 25° efficiency with the new G-E Universal 
( 

Scintillation Counter. Here also is alpha counting with low back- 


vround ot one or two counts per hour. Plateau length for thin 


alpha sources is 150 volts: plateau slope tor beta counting is of 
the order of 1.2 


The laborator ech ian pictured above is placing a sample 


smear in the large 2-inch diameter sample chamber. which is then 


slid under the vertical tube containing phosphor and 5819 photo- 


multiplier tube. Phosphe 
ll 


tipi 
cintillations can be counted o 1 standard - 


ws supplied for detecting are as follows 


t+ zine sulphide, beta-—-anthracene, gamma—sodium iodide 


\ portable model of the Scintillation Counter is available. 


For an illustrated bulletin on these and other G-E 
Instruments. write for GEA-S735 to: General Electric ¢ 


87-87, Schenectad oy) Se 2 


Radiation 


OMpany 


GENERAL @® ELECTRIC 
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Expansion 


|--represents an important 
With it, we 


a stride which is in 


NUCLEONICS 
forward, 


the atomic energ 


crease the size of our f 
“«l by groans from those 

to be convenient 

larger size are so great 

table We will now have 
physical display of articles 
ind tables can be increased 
we were unable to use pre- 


venient dimensions, will 


‘> date. Nuc teontcs has been 
man interested in keeping up wit! 
To this 


ted editorial material in all phases of 


nts in atomic energy 


g all branches of engineering and the 


And we have been ple ased to 
irticles right at the labora 
ot 


going to take anything 


The ba purpose of this larger format and a planned 
expansion of editorial scope is to enable us to serve our 
readers better 0 far as any pot of gold is concerned, 
we are building for the future, a future in which ther 


will be eacetime atomic industry 


aWav frot s technical coverage, either in scope or in 


quantity we, plan to add to it With more 


ind more peo becoming interested in the atom 


energy field feel tl it is our responsibility and func 


tion to serve this broadening audience Over the course 


of the next six months to a year, articles of a type whiel 
have appeared only sporadically over the past four years 
will be gintoappealr regularly in the pages of NUCLEONICS 
tor example broad-interest, nontechnical or semitech 
nical interpretive articles, placing in perspective tech 


nological 


nents; broad-interest technical review 
irticles; practical how to” material; and progress 
reports on work and facilities at atomic energy labora 
tories all oy world In the months to come all of 
our previous technical coverage 

or In the past, we have been 

uur authors comparatively quick publication 

usually no longer than three months from date of 
eceptance With our present expansion, we shall be 


ise this speed to two months in many cases 


What is the relationship of our expansion to the status of the atomic-energy field? 


Wit t rev i cing the headlines every day 
ion about the growth of this 

noting some recent pertinent 
tems are highlights taken from 
progran Serious 

proposal made by 

it a $5-billion expansion be carried 
resent program, the Atomi 
i have facilities larger than those of 
ral Motors combined If the con- 


s put into effect, the Impact on 


Energy 


ise perhaps by several hundred fold 
ppatior Statements by 


within the AEC scope of actin 


COTAMALS 


ich greater participation by industry 
to strengthen the AEC program but to 
il economy To get more industrial 
ram, it is realized that more informa 
gram must come out where it can be 
industry; and recent events indicate 

is steps in this direction are being made 
ze winners—-The atomic energy field con- 
minate the awards in the natural sciences 
prizes given in physics and chemistry last 


vere to men who made important contributions 
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It is likely that 


vith the growing number of people working in this field 


to the advancement of nuclear science 


progress will continue to be made at a fast pace 
Energy from reactors—-The first use of the heat 
oper \ nuclear reactor was announced by the 
i mith Although heating one of 
building he heat from their large reactor has 
great economic significance, itis a step in the right dire 
tion. The way to find out about the feasibility of nue! 
build them 
>». The future We are still not in a position to Know 


what the future holds for 


power plants Is to 


us in this field. The only way 
by ‘doing Last month, Dr. Harold 
Seitz called on the AEC to do just this 
to be m ryressive and daring And, in a look into 
the next 50 years, Dr. Charles Allen Thomas, president 
of the Monsanto Chen 


have underrated American technological genius when 


uical Co., said, “I believe that some 


they asser itomic energy will not supply a sig 
nificant proportion of the power needed for our increased 
produc tion Our engineers and technologists will see to 
it that valuable fissionable materials will be produced 
simultaneously with electrical energy at a competitive 
cost The breeder reactor will be a reality and the dis 
posal of waste from our atomic reactors will be con 


trolled.” Dok 
5 





Fil 


THE NRX REACTOR at Chalk River, Ontario, provides a neutron 


flux of over 5 & 10 


neutrons cm~ sec 


ian Facilities for Isotope 


F. W. GILBERT, Assistant Man- 
ager in the operations division of the 
Canadian Atomic Energy Project, dis- 
cusses the limitations and capabilities of 
the reactor having the world's highest 


neutron flux 


86 
Fissions 


in 
u255 


Fast and Thermal 
Neutron Cycle 


210 
Fast neutrons \ 
including 
fost 


fission # 


isotope 
production 


- Resonance capture in ye 
Leokage 


BUT ONLY a small part of this flux is available for isotope produc- 
tion and bombardment 


The most advantageous use of the 1 shield about S ft thick. Materials to 


radiation facilities is achieved only i he inserted from the 


irradiated can be 
these capabilitie 


understood 


Linitations sides and from the top ol the reactor 


particularly Water from the Ottawa River is used 


because the faciliti as a cooling medium for the reactor 
great demand Because heavy water is a more effi- 
moderator of 


This natural-uranium, thermal-neu cient neutrons than 


core of the NRX 


reactor is smaller than the core of a 


tron reactor is moderated with hea 
It normally operates above the 


10,000-kw power leve 


iphite, the reacting 
water 


vl iphite-moderated reactor of com- 


designed The main reacting vessel is parable powet The power ol a reactor 
ibout S ft in diameter and 10 ft high is directly related to the number of 
In it 176 uranium rods are encompassed 


by the 


fissions taking place \lso, of course 


heavy-water moderator \ the number of neutrons emitted de- 


movable control rod is used for regula- pends upon the number of fissions 


tion The reacting vessel is enelosed Therefore, the smaller the volume of a 


In & graphite reflector and a concrete reactor for a given the greater 
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AND THE HIGHEST neutron flux is confined to a very small area in this heavy-water 


moderated, nuclear reactor 


hence the 
volume Tor 
the NRX 
thermal-neutron 


known 


“1 In 
iany other 


racteristi Is not 
1Or the 
but it 


» production of 


pro- 


Is @X- 


Advantages of High Flux 
n flux of over 5 
the 1 


The maxim 10 
signifi- 


\ 


considerations 


nost 


1s 


this few 


reactor 


ities 
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will show some of the advan 


this high flux 
The 


produced atoms in a reactor is g 


rate of formation of 
the relationship 


dN dt noF VX 


\ 


existing 


number of 
alter 


where the 


atoms time f¢ 


number of target atoms, o = capture 


cross section in em?, F flux inn em 


and X 
stant, equal to 0.693 7’ where T is the 


radioactive decay con 


half-life of the product formed by ir- 


radiation The first term of this rela- 


{ 


tionship gives the rate of formation of 


product atoms whereas the second gives 


the rate of decay of these radioactive 
itoms 

definition, saturation is reached 
when A when 


the differential 


By 
maximum o'r 


Under 


is it 
these 


1s 


zero 
cumstances 
\ 2 


\ nol 


that the 


propor 


5 be 
s directly 


Thus, 
t is possible to 


From this it seen 
saturation 
tional to the flux 
»x« 10 
ichi 


great 


> 10 


can 
activity 
in a flux of 
noem- sec, 1 
sper ihe activities ten times as 
as can be a flux of 
This 


for 


ve 
obtained in 
means that a sample 


in be used three more half-lives 


before the limit of detection is reached 
In 


ty 


some cases the higher specific activ- 
allows use of samples that 

fell the threshold 

detectability. 

The value of the high flux is greater 


still 


pre- 


viously below ot 


when studving successive trans- 


formations, since the saturation activ- 


tv of the 
varies as the square of the flux 


second successive product 
This 
could be useful for studying an isotope 
Na Thi isotope ‘ 
by rradiation of Na 
further 
Na In 


is shown «as 


bn 


to 


sucl is s an 
the 
ich 

form 
sual symbols, this 


n,y) Na*# ny Na 


tionship given in Eq 


produced 
Na 


irdment 


bom 
the 
Na 


Using the rela- 


wl undet 


will 


2 tor 


the satura 
wtivity 


\ 


tion 


AA 


No.0 Fr 


vhere N the number of atoms of 
Na®, a, and o 
tionsof Na**and Na*4, respectively, and 
A, and A 
stants of Na 

Phe 


\ 


is 
the capture cross sec- 
the radioactive decay con 
‘and Na 
more general solution of Eq. | 
ol << os 

nok 

A 

Using this equation to calculate the 


time required to produce a specific 


ictivity of 20 curies gram of Co®, we 
find that six months are required in a 
10! 


required 


whereas 97 
are flux of 
The ratio of the irradiation 


flux of 5 x n cm?’ sec, 


months in a 
> < 10! 
times is not 10 but 16 
the de: 


irradiation, even 


This, of course 
of the Co 
though the 
An ir- 


7 


caused by ‘ayV 


luring 


half-life of Co is 5.3 years 





Neutron Economy 


Le nerrenta 
The percentage 


I 





Flux Dist 
The flux 


net 
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Secondary Electron Emission 
and Effective Atomic Numbers: 


The interaction of gamma rays with matter depends on the absorber's 
atomic number. Effective atomic numbers of composite materials can be found 


from studies of secondary electron emission 


By GERALD J. HINE? 
V wh ] 


ibsorption tion of passage through the absorber ligher atomic number than the air 
ind «, for is a result of single and multip “qu valent substance earbon The 
Compton — nuclear scattering. The detailed ey contribution from the remaining parts 
n, respec- uation of these interactions r of the chamber to the total ion current 


ite estimate of the complicated since the nuclear ss cannot be evaluated from this type of 

‘ igiven energy ing depends on the energ ol mensurement Therefore, the second- 
Known composition electron and on the atomie num» | iry electron emission Of Various mate 

s absorbed by one the absorber Therefore, { predic rials can only be given relative to that 

wesses, a secondary tions can be made concerning » of a low-atomic-number material plus 

Its energy de- energy and = intensity in unknown fraction due to the rest ot 

the energy of the secondary electrons em d fron the chambet 

y-ray a thick y-ray absorber ov for Including the present measurements 

umber of the a number of problems om which will be deseribed in the next 
rection ot nlormation concerning tl ait onal section, a number of authors r# 

emission of secondary electro 1 have therefore employed a somewhat 

ch deseribe — great importance different type of ionization chamber 

. . he walls of these chambers are mace 

ntensity distribu. 2econdaries from Radium i sn tale enka cxouie: tated 

{ secondary electrons Gammas the emission of secondary electrons 


from the chamber walls is a minimum 


on processes pre- 


lata are in good agree- Until recently radium 
rimental results for y-ray source generally ava ) The residual ion current caused by 
rases or very thin extensive studies have made of some y-ray absorption in the very thi 


the absorption of walls and the air volume of such an 


rhed in a thick materials and of the associated produc onization chamber, can be regarded 
» with the tion of secondary electrons ne is chamber background By building 
electrons, Or radium y-ray spectrum ts ver up one of the chamber walls to a thick 
energy and no general conclusion con ness such that the secondary electron 
the secondary variation of the different o aT emission from this partie ular absorber 


red considerably with the y-ray energy could be mae reaches a maximum, the emission of 


lectrons will lose However, the measurements Various materials can be compared with 


on and radiation the characteristic dependenc > ol he each other Furthermore the con 


change their diree- secondary electron production on the — tributions of the front and back wall 
atomic number of the absorber of the chamber can be investigated 
Some investigators (1 y ndependently of each other 
air-wall ionization chamber )- Figures | and 2 show the results 
ss ‘ vision for the replacement of one part obtained with radium by four different 
ow of the National . 
*thesda, Maryland of the chamber wall by a medium of groups of investigators Even though 


Vol. 10, No. 1 - January, 1952 9 





measurements 


nd Madsen 


cmission 


h and Schrodinger 


n 


Forward secondary electron emission from radium gamma _—s FIG. 2. Backscattered secondary electron emission from radium 
2 function of log(Z 1) of the absorber gamma rays as a function of log(Z + 1) of the absorber 


Energy Dependence of 
Secondaries 





TABLE 1--Gamma-Ray Energies of 
Various Nuclides 
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be lost in the 
gap between the two cham- 
ng this the 
rrent from both chambers 
of the total 
m from the 


ind will 
fraction 


secondary 
absorber 
imbers. Figure 4 
obtained with six of 

emitters listed in 
ues are normalized 
carbor absorbers 


i function ol 


v electron 
radiated by 
1 Mey 

the 


nereasing 
That 
of the 
> medium 


retore its 


electron 

n Fig. 4 for 

< enused bv the 
oelectrons in addi- 
m electrons In 
= witl 


energies 


photo- 


produce 
int intensity u 
Compton electron 
me is true for y-rayvs 
ess than 500 kev for 
ind less than about 
ers (;amma rays 
in be absorbed 
oelectri process 
nereasing con- 
y-ray energy 
vod qualitative 


experimental data 


Backscattered Secondaries 
the total ton 


current resulting 


chambers, in front and 


ibsorber has been con- 
variation of the second- 
the 


d also the ratio of forward 


emission in forward 


ird em function 
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icmenieichnaiestoal | 


Absorber 























FIG. 3 


Arrangement of ionization chambers (A and B) and absorber 





FIG. 4. 
nuclides as a function of log(Z + 


sorber 


dis- 


of the atomic number. of the 
the 


cussed recently (8 


and y-ray energy has been 


The results obtained with an ioniza- 
tion chamber for the forward ¢ 


Thission 


of secondary electrons produced by 
the Cor 


could be 


y-rays in various materials 
verified with an end-window 
Geiger-Miller counter A very well 
collimated y-ray beam was incident on 


that no 


a 3-mg window so 
struck 


The counting rate 


em mica 


primary the counter 
cathode 
under these conditions was regarded as 


“background.” A 


y-ravs 


obtained 


carbon bsorber 


Total secondary electron emission produced by gammo rays from various 
1) of the absorber 


placed in front of the counter window 


increased the counting rate by a factor 


of seven, while tin only half as 


effective 


was 


These results are in perfect 


wreement with those obtained from 


the ionization-chamber measurements 
the 


while the ionization- 


{ counter registers number of 
incident electrons 
chamber current is proportional to the 
number of electrons times the fraction 
of their energy that is absorbed in the 
the the 


electrons in air 


chamber. Since range of 


secondary is large in 


comparison with the chamber dimen- 


sions, the results are 


independent ol 


11 








radiation 
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ibsorption 


different tvpes of 
esses, the photoelectric 


air production 


ibsorption 
lunetions of 
itomuc num 
ght, A, of 


tional 


the 
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owing equation is also a ta 


one 


ZN lk Zi2 Yih 


v* 


where p, is agam the percentage weight 


h ZJ Mt 9 of each element From Iiqs 12 and 


From ] 9 it ~~ me thnk thas 13 an effective atomic number can be 
rom | l can 0 sect i I < 
} rptior by Comptor fect is the defined for the backwards emission of 
absorption b ompton efter s the 
for all material nd secondary electrons from a composite 
” ahi lit “ tis cutie 


For the ibsory 


sume . 1) 
| material as lollows 
only 


the 


on folhy 


process 


photoelectric 


log(Z low |] Z+1 


number can be defined 
Z V pz | 0 Ln []iz. 41 1 (14 
so that Z represents the 


of the composed material 


atom 


With the same examples as above, the 
effective atomic numbers will now be 


eorrect) tormu 


ition of Z 
ements. How ni 
eremen ( 


the 


gives 


HO 
ico Z 


cludes the vari 
high-Z 


concern ourse 


we W 
w-Z material 
vives the same 
3.94 instead of 4.1 as 
Z ton 
More 
somewhat higher 
For very 


s produced bv a 


the simp ilues appear to be the smallest 


itomic numbers dis 
different 
ibsorption ind backscattered 
emission. It can 


that Zia < Z 


effective 


results 


here for the processes 


the photoelect: 


re asuren , 
ecent: measureni condary electron 


Valle shown generally 
high-energy rad his means that 
betatror 
absorption | 


tion becomes predominant Fror 


1 i 
numb ) 
aes = || Z.+1 
i 


accelerator 


[] (z+ ‘ Vind 


9 an effective atomic 
material for the absorption 
by pair production can be def 
Z \ pZ 

_ 
15 becomes 


Eq 


p i 

Comparison of Eqs. 10 and 11 
that Z, will be 
Z If the 


some components is smal 


always sma 


percentage 


Hiz.¢nn<Vpien 16 


ence between the two will be This inequality is known as the theorem 


For example, the two effect of the arithmetic and geometric means 


numbers for water and cal 


bonate are In the following section a method 
ll be described which allows one to 


H Z : 
0 a 


Z 5.2 7 $ rather simple way 


determine experimentally in a 


CaCO for materials of un- 
: Known Composition 
preceding 


At the end of the 


as stutec hi e emission . . 
it was stated that tl Effective Atomic Numbers 


of Bone 


scattered secondary electrons 
is log(Z + 1 of the 
Z 10 for h 


intensity 


mater 

Bone has been chosen as a composite 
for which Zy. is to be deter 
The 
unit for the radiation dosage applied 
the 


relers 


gh-energ\ y-ra 


backseattered sec material 


electrons can therefore be expr mined for the following reason 


n radiotherapy or otherwise is 


composed roentgen. This ionization unit 


to a fixed amount of radiation energy 


materi 


For it 
elements, Eq. 12 may, as 
independent 


13 


written ibsorbed per gram of air 


proximation be 





nd fat compared with that in an 
bones 
To our knowledge no measurements 


CaCO, NaCl 


experimentally the effective atomic 


iave been made so far to determine 


number of bone for pair production 
rhe values for Z given in the last 
column of Table 2, are taken from 
Johns (15) who has calculated them 
vecording to Eq 1] The experiments 
to be described here allow an evalua 
tion of Zpacu Which is somewhat smaller 

than Z 
rhe relative intensity of secondary 
electrons backscattered from various 
‘an be detected with an toniza- 


hamber as described above The 


homogeneous bone material 


FIG. 6. Film negative of the backscattered secondary electron emission from various 
materials irradiated by cobalt-60 gamma rays 


measurements 
has obtained 


num 


Hiss absorption 


ibsorption 


ith monochromat 
0) ke 
redominant 


the primary y-! 


wut 5OO kev 


ons, emitted 


isett« bsort 





TABLE 2. Effective Atomic Numbers of Various Materials 


show large 
0.00129 Varlati ol backscattered inten- 
l 6 v from different elements and 
innot be correlated 
e atomic numbers 
Bone ' 15 f X-ravs, the high-energy 
Table 1) are employed more 


Bone 


consistent results can be expected 
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Furthermore, the double-coated type-A 
film, which shows a linear relation be- 
and film density up to 
densities of about three (17, 18), 


tween dose 
can 
be used 

The bone used for the determination 
secondary 


of backward emission of 


electrons is a solid piece from a human 
femur, carefully cleaned by extraction 
with ethylene diamine. It is mounted 
with some wax ina hole of a thick block 
num and ground flat with the 
surface of the block. Besides the 


ne different materials of known 


f alum 


bone, I 
composition are mounted in other holes 
inum block. The film 
contact with the top 
overed by 14 in. of Mason- 


the un 
placed in close 
surface 
ite sheet \ 
1 thin cobalt wire about 5 


5-me Co® source, which 


onsists ot 
mm long, is placed at such a distance 
| meter) from the aluminum surface 
ntensityv is constant over the 
iresa 

obtained under the above 
the saturation backscat- 
and 7. 
the 


film 


n Figs. 6 

a negative print of 

ind the greatest 

btained with the lead, appears 

the exception of man- 

ils in the upper row 

verv close to that of 

fore they might not 

lin the reproduction. 

h surrounds the bone 
r than the bone itself. 

lensities obtained from two 

osures are plotted in Fig. 7 


g(Z +1 


vent with the ioniza- 


of the ma- 
isurements, the rela- 
secondary electrons 
different elements 
log(Z + 1) 


The emission 


with 

tin and lead, in 
Compton recoil elec- 
a deviation for the 
For CaCO s and 
numbers for 
ve been calculated 


They are 


> atomic 


densities of these two 
otted at the above values 
the curve determined 
Variations of the 


thickness limit the accuracy 


ments 


neasurements to about 5%. 


the densitv values ob- 
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FIG. 7. 
backscatterer 


served with the bone allow an estimate 
of its effective atomic number for the 
backseattering of secondary electrons 
The 
great 
Zvack 
good agreement with the one 
by Wilson (2) by 
measurements. If 
of the Co® the 
from Au!’ or Hg? (Table 1] 


ployed, the observed density 


average value obtained from a 


number of measurements is 


11.5 + 0.5 


means ¢ 
chamber 


softer 


y-rays 


longer fit on a smooth curve 
to be expected since the above stated 


conditions for the detection. of elec- 





| 





Sn 





le) 


Film densities from exposure like that in Fig. 6 as a function of log(Z + 1) of the 


trons by means of film are not satisfied 
by using y-rays with energies less than 
about 500 kev. 
For dry bone, the effective atomic 
number for pa production has to be 
greater than the one determined for the 
backscattering of secondary electrons 
Therefore, Zysie > 11.5 
Table 2. For 
me 


containing 25% water and 25% organi 


has been in- 


cluded in wet bone 


matter, Johns (14) has caleulated that 
| aa 10.0. 


* * 


The author wishes 
R. D. Evans for his 


many suggest 


ons 
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INDUSTRY... the ATOM 


Because of secrecy regulations, the phases of our atomic-energy pro- 
gram which are absorbing the greatest expenditures are those about 
which the least is known. There are very few people in this country 
who have anything resembling an over-all picture of the details of the 
program. In part because of the secrecy and in part because of the 
newness of this technology, there has been an aura of mystery sur- 


rounding the field 


Within the past six weeks, two excellent talks were given by AEC 
Commissioners Dean and Glennan. Both aimed their remarks at 
industry and stressed the importance of having more companies find 
out “‘what’s in it for me”’ as far as atomic energy is concerned. Because 
this reflects a growing attitude within the AEC, the portions of these 
talks reproduced on the following pages take on special interest. 


In addition to the ignorance of the present program in many quarters, 
no one has a clear picture of what the future is for nuclear power. The 
remarks of Messrs. Dean and Glennan should help fill in some on the 
present program. To shed further light on the question of nuclear 
power, we are publishing on pages 21-23 extracts from a recent talk by 
Sir John Cockcroft, director of the British Atomic Energy Research 
Establishment and recent winner of the Nobel Prize for physics. Sir 
John discusses some problems in reactor technology and what the 
British are doing about them. ~The Ldito 


An Invitation to Industry 


By T. KEITH GLENNAN* further 


Vf, < 


How, then, did 
business and 


for the govern 


ne to try to answer 

dustrial contractors 

de it a point to 

question wit! several of those 
been in it for a long period of 
to raise the question also 


(seneral Manager of AKC 


operating managers at the field 


directors Of pro 

headquarters. It is 

inswers to this 

ry evidence 

the managerial 
competence, 
v-how of in 

ind small hitks 

making this 


successtul 


a prospectively 
Tit com 

less 

on the 
ponses to my n 
ited that two mo 
inated the decisions of 
accept the 
service in the 
and both of 
to satisty the 


yusiness today Phe 


Was expressed rather well by Dr 


Felbeck of Union Carbon and 
e@ said: ° Why take one 
government jobs and afte: 
tay with it? Cor 

them “ure cre 

“un system, and 

because of that 

a war, we Know 

ge and that corpo- 

It is simply 

The men in 

voting their lives t« 

t the environment i 

do business. There is no 
reserved to corporations Oo! 
vees which allows 

luties of citizen- 

ot every corpo 
contributions t 


ountry which it ts 
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and NUCLEAR POWER 


itive has arisen out of 


that it is prudent and fore- 
ie conversant with and 

technology and seci- 
nfluence so widely the 


and 
s later 


gineering 


pro- 
f tl let's 


} mMdicaps or de- 


participation in 
| 


mental-industrial 


st ol the tact 


vious, Is 
ISINess Is a government 
This is hardly 


‘re that would 
ite enterprise 
back in 1947 
pleasant pros 
nt-up demand 
lions worth of 
vh-earning, 
opulation dur- 
onversion 
energy pro 


ental monopoly 


ort put 


idustrial 


profits, 


that 
financial 


usiness aha 
substantial 
1 very 

the con 
talified men 


ob 


brains 


to the 
ment 
they must 
Taking 

ind recogniz- 
tuxpaver, the 
imnagement 
that can 
onditions 
is system 
that 
the 


profit 


is any 
Nevertheless 

iusize norma 
leterrent to private par- 
Un- 
Act, inventions 


= the patent situation 
Energy 
ries made in connection 


he work become restricted data 
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if connected with fissionable material 


for weapons, or become public property 


available for nonexclusive lic i 


ensing | 


they are nonmilitary and declassified 


There appear to be two viewpoints 


One g 


on this particular problem 
feels that if 


roup 


normal patent incentive 


were restored throughout the aton 


field, private money would flow ir 


development would g ! 


» lorward 


manner more businesslike taster na 


cheaper. Equipment and processes de 
veloped in the atom business would be 
available for use in the contractor's 
There are some whe 


Aton 
itent 


regular business 
see in the patent clauses of the 
Act an attack on the 


system generally 


Energy 


Opposing this view is the 


one 


suggests that there has been littl 


bility of private industry making 1 


ol an investment in the ator 


basis. The price tag has 


heer 
the market extremely lim 

We 
bly to dominate 
able future. Thi 


holds that, whe 


certain 


field tr 


ipons 


the 


alization of 


commer 


the atom business 


everve 


even terms There will 


economic J 


patent ady 
the AK( 


ive to take 


intages 
riers eontr 
your 
nber that public money 
Security is Handicap 
A third | 


regulations that must be 


indicap is the 
} f 
usual problem of yovernme! 


This causes exasperating 


building up staffs of per 


must be cleared after tim 
background investigatio 
the expenditure ofl 

dollars that 
the 


until he has been educated ot 


must 


“appeal 
average hard-headed ir 
portance of security On the 


side—well— need 
this? And yet much of it is 


in the interest of a« 


one say 


counting to tl 
payer even as large industry te 
become a victim of its own red tape it 
the interest of accounting to the stock 
holders or the trustees 

the fact that healtl 


There is also 


and safety standards are much more 


rigid in atomic work than in normal 
industrial operations. To an outsider 
not familiar with the scope of radiation 


the AEC 


unrealistic 


hazards, precautions 
Potentially, 

the 
In practice, 
gut the 


may 
the 


most 


seem 


atom business is one of 


dangerous in the world 
it is one of the safest time- 
consuming precautions require men and 
may make a potential contractor hesi- 
tate before committing his firm to an 
ARC contract 

Given the lack of normal profits, the 
ibsence of patent protection, the un- 
isual expense in terms of manpower, 
the 


complex security regulations, un 


usual health standards and a fair sup- 


ply of red tape, one might well ask why 
private enterprise hasn’t pulled out of 
the and let 
best he could 
This had 
been proposed by certain groups in this 
We in the AE¢ 
approximation of such a course would 
And he 


why this 


atom business entirely 
Uncle Sam run it as 
vith government employees 


ountry feel that any 


“ i calamity 


there are 


national 
heve that 


we 
reasons 
as not | app ned 

TI ose 


oad durit 


contractors who shared the 


gy the war acted without hesi 


the 
patriotic 


tation under most impelling of 
duty to 
with 
the war \ 


most of them are still in the pro 


otives—-a sense ol 


the nation. But they could have 


drawn at the end of few 


lid but 
yram Here are some reasons for their 
tion in continuing-—reasons which I 


repeat, IT have heard from the men 

vho head the larger of our contracting 

COTpaAnies 
Prestige might be 


list of 


put near the top 


iny mncentives It is some 
times difficult for critics of the capitalist 
that the industrialist 
other than profits 
You and I know that pride of achieve 
nent 


} 
has mnade 


system to believe 

is any interest 
is one of the driving forces that 
this country the greatest in 
ustrial nation in history 


When the 


ght after 


war ended within a fort 
Hiro 
shima and Nagasaki, there was glory 


nl 


atom bombs fell on 
or all who had a part in the magnificent 
gamble Since then the record of the 
AEC in achievement, in my judgment, 
has been good People, by and large, 
think that the progress in atomic weap- 
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Need for a Progressive Outlook 


On November 25, the subject for discussion at the Univer- “ , d eturned to Chicage ) 

sity of Chicago Roundtable was “Atomic Weapons and members of VEC General! Scientific Advisor 
Defense.’”’ Drs. Joseph E. Mayer, Frederick Seitz and m advising the public ill this sort of effort 
Harold C. Urey analyzed the implications of Senator Brien f much \ ’v. James | ant made a speech 
McMahon’s recommendation that our atomic budget be in- ng t by 1960 

creased by $5-billion. Presented below, with the per- i f aton | ra ymmething which was not wor 
mission of the University of Chicago, are several excerpts can nm I . he lifornia Institute of 


from the discussion ‘echnology \ } t will il vears before aton 
us Scientinc 


Dr. Seitz ive a | I ‘ om- dviso! , x ' lopmet f aton 





rnment 
i matter of 
Mnslol 


is been a matte 
iwencey has limited the 


rnment lt irgely to poliey 


performance al 


future and 
ot pening 
nvestment, risk- 


fit-making in atomu 


its latest annual [atomic energy 

roundup, Business Week said As re- 

ently as a year ago, vou had to look 

aspects of s é nts } curity There sare ous ew thing hard and long to find serious interest 


restrictions ! lone in chem \ metallurgy imong businessmen in atomic matters 


have a d | vanta Iding tronics and a dozen other areas of lo most of them this was something 
up more omp ! echi il Staff business to make this desire to I for the military, the scientists and the 
The AEC support , f ing on the ground floor a powerful factor i government to worry about More 


out new pr I 1 l new ittracting new blood » ) 1 than once the Al Cc people have had 
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lesks and make patriotic 
to find companies will- 
rrojyects tor it 

1 can see signs of a rush 

field before the ground 

Many 
asking for 

a hint 


receptiveness to bring in 


rowded 
AKC 


t nee 


ng to 


is only 


businesses are 
own money 
a Several 

ut large investments.’ 
nd large, an accurate 
ire two obvious rea- 


First, 


re is getting so big that 


re in climate 


ost every kind of indus- 
other Second, 
make significant 
production of useful 
opulsion of military 
rospect of cer tral-station 
and other 

becomes more exciting 
ne message it is this 
for thi 


ngs to 


he itom Con- 


business 


patient about the future 
gement of industrial par- 
will 

return on 
nensurate with the 
And look for the 


ce th: 


i basis that allow 


oOo earn a 


If you 
opinion that 
the first 


ension of governmental 


it risk 
s my 


witnessing 


basic industries 
o misunderstand- 
this one point 
Commission to 
the 


ind mankind sub- 


the atom for 
ition 
s to the paramount 
noting our common de- 
rity Today this means 
he weapons business 
we are doing and doing 


| oe 


ocess of 


u know, however, 
manufacturing fis- 
iterial is the same whethe1 
il is to be shaped into parts 

or into fuel assemblies for 


on requires 


inter- 
that the 
ontinue to own and con- 

and the 
the efforts 


nations to 


present 


source materials 
wet. Should 
the other 


effective 


tree 
system ol inter- 


ntrol and disarmament suc- 
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ceed, it would appear possible and 


desirable to release into normal com- 
petitive channels these materials which 
hold such promise for the future 
Until that time arrives it is the 
and responsil ility of each of 
learn as much as possible about current 
the 
How else will you be able to enter the 
field the 
presents itself 
What I 


industries 


atom bi 


ISINeSS 


technology in 


when and as 


» 


would like 
knocking 
asking ‘“‘what’s in thi 
being prepared to lay 
line to find out 

As more 


stake in the 


companies get 


atom business, 


have a more critical examinat 


A Factual Look at 


business 


liabilities of the 


is essential if we are to 


assets and 
This get 
telligent and workable answers to the 


questions that we will face in the future 
the 


civilian applications of 


the questions of how military 
and the general 
atomic energy shall be operated and in- 
dustrially developed—whether by gov 
ernment monopoly or by private enter- 
prise or by a mixture of the two 

Unless this is done the likely thing 
will be that atomic-energy development 
and operations, in the absence of any 
desire, any demonstration of the capa 
bilities of this 
field 
government 
rather 


government operation 


private 
default 

monopoly 

than 


enterprise in 
will by continue as a 
ome 


and be 


more less of a straight 


Our 


Atomic-Energy Program 


By GORDON DEAN* 
Chairman 

tiomic Ene 
naton, D. ¢ 


U.8 


Wash 


, Come 


WHERE bors the atomic 
gram fit into 
Dollarwise, it does not amount to very 
much. Of the $100-billion appropri- 


ated for the 


energy pro- 


the mobilization picture 


procurement of hat 


goods and construction since Kore 
for example, only about $2-billion has 
been earmarked for similar expend 
tures for the atomic-energy enterprise 
The bulk of this 
substantial expansion 
Actually, this is the Atomic 
Commission's second major expansion 


effort. The first 


projects begun in 


is being spent on a 
program 

Energy 
one, consisting 
1949, involved 
mainly a $300-million expansion in the 
Hanford 


$220-million 


productive capacity of the 
plutonium plant, and a 
expansion in the productive capacity of 
the Ouk Ridge 

The 


program 


uranium separation 
ingredients of the 
the 
huge new plant at Aiken, South Caro 


cost 


plant main 


second are a 


current 


lina, which eventually will 
than billion 


million plant at Paducah, Kentucky 


more 


Sl'y and'a new $500- 


a talk before American Ordnar 


New York, N. Y., Dec. 5 


Association 195 


And now, the AEG 


wf Defense are 


and the Depart 


ment currently working 
on the development ot plans for still 
inother expansion of oul atomic- 
energy productive capacity 

At first glance, 
that this should not be 
After all, 


$100-billion is 


one might assume 
too much of a 
problem it might be said, 


$2-billion out of not 


relatively speaking, too large a sum, 


and there would appear, on the sur- 
fuce, to be every reason to believe that 
a few more billions or so for something 
as important as atomic-energy tas ilities 
should be money well spent 

Sut unfortunately it is not as simple 
as that 


tors besides dollars which help deter 


for there are a good many tac 
mine the over-all size of the program 
To name a few 

1. The uranium supply. No matter 


how strongly we might desire to in 
crease our capacity to produce atom 
energy materials, we are fundamentally 
limited in the size of our program by 
the supp'y of accessible uranium 

2. The state of the art. 
services determine the types of atomic 
the 


these 


The military 


they need and indicate 


they 
determinations they are quite naturally 


weapons 


quantities need, and in 
limited by the status of atomic weapons 
technology at any given time 

3. The effect on the economy. Al 
though the amounts of money we deal 
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several 
extra security 


our current expan- 


ble much sooner 
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just what it is 
be expanding if and when 
further enlargement of 
Physi 

an indus- 

in which 

dy amounts 

half billion 

investment 

around five 

the ex 
under way 
s interesting 

his current 
the 


expan- 
pleted, itomiuc- 

ll have a larger in- 
nt and equipment than 


Motors 


operating 


ind General 
The 

is distinet from 

ll amount to 

lion in the cur- 


deeply we pene- 


on how much 
lifferent indus- 
I would like 
illy to the 
‘ich, as I 
the 


one ol nian 


current: expansion 
onth period ending 
gated ApPproxi- 


1 
1 tl 
on t 


s project 
contractor the 
ich is responsi- 

job. DuPont, 

lod, passed on 

llions of these dollars 
concerns, of which 
ets of $5-million 
subcontracts of 
more, and 386 
25 thousand 
the standpoint 
rom the stand 
these awards 
onecerns per 
rather gene rally 
itomic-energy 
‘ntrating on 
military re 
the 


point where there 


iso way 


ince 
itomic-energy 


this is to bring in more 
den and diversify our 
ientific 


Dbuse (hur ex- 


g s help us to accom- 


At present there are about 


il and smentifie organiza- 
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tions involved in a major way in the 


atomic energy program, and these em 


ipproximately 115,000) pe« ple as 


less than 6,000 who work 


ploy 
ugainst 
AKC 
effort is serving to increase this numb 


institution 


directly. Our current expansiot 


of private concerns and 


ind therefore the number of 


this countrv who are knowledg 


the field of atom 
the 


energy and 


give program the benefit 


magination and ente rprise 


British View of Nu 


By SIR JOHN COCKCROFT* 
Director, British Atomic Ene 
Estab 
Ha 


shiment 


Eng 


Tt nuclear re tors} 1s 


to supply 


OBJECTIVE [of 
the 


with an 


and particularly 


vdditional sot 


world 
this country irce 
of energy to supplement our existing 
diminishing 


It is wort} 


overstrained and reserves 


of conventional fuel while 
to point out that our requirements for 
electric power have increased by 50% 
since 1940 and are expected to increase 
15% 1960 rhis 
require an additional 13-million tons of 
coal by 1960 

I should also like to point out that 


itive 


by py alone would 


our power consumption per oper 
worker is only about 30% of the equiv 
alent I 
the increased productivity, which can 


tlone give us the increased standard of 


S. power consumption and that 


living we so desire, must inevitably de 
pend on greater power avalilabilitv um 
There other 


supplementing our 


industry are, of course 


Wavs of eflective 
energy resources, particularly by using 
Phe 


term plan of the Coal Board should 


fuel more economically 


our coal supplies 
Nevertheless, there is 


increase 
every 
to develop energetically the application 
of nuclear energy I cannot emphasize 
too strongly, however, the fact that we 
not 
source of power than that derived { 
coal—it is likely, in fact, to be 
what What 


iuming at is to increase the total power 


do to produce i cheap 


expect 


more expensive we are 


ivailable 
The only method of utilizing nuclear 


Memorial 
Manchester 
Nov 


Lecture 
Literary 
1951 


sented before 


Philosophical Society 


To those firms not vet in 


to 


our 
urge them to 
to the ide: 


gram, I want 


serious consideration 


oining it, not only because the 


nomic and military strength of our 


country depends to a large extent upon 
the depth with which this enterprise 
penetrates into the economy, but also 
because bevond the weapons bevond 
the expansions and beyond our immedi 
ite problems there lies the peacetime 


promise of the atomic age 


clear Power 


which is to use the 


to 


energy in sight is 


nue lear reactor as a source of heat 


replace the fuel burners of a conven- 
The heat 


then be transferred to a boiler to gener- 


tional power station must 
ite steam which in turn drives a steam 
may be 
to 


alternatively, it 
the 
heat 


turbine, or, 


possible in term future 


use the 


longer 
to drive a gus turbine 

The present normal power level of 
BEPO (British Experimental Pile)t is 
ibout 4 megawatts At this power the 
temperature of the surface of the fuel 
elements is 200° C 


perature is SOP ¢ 


and the exit air tem- 
We are now chang- 
ing our fuel elements to an improved 
type which we expect will allow us to 
increase the surface temperature and 
We have re 


cently installed a heat exchanger in the 


the exit air temperature 


exit air duct and are extracting some ol 


the heat to for heating Harwell 


70, 


use 
buildings see p this issue 


BEPO 


zation of 


was not designed for utih 
heat The amount of heat 
leveloped will only be about 200 kilo 
Vatts per ton of uranium, even when we 
the to 


a pile of this 


ncresse power If we wished 


design general type for 
power 


much 


el elements 


generation, we should provide a 
greater transfer of heat from the 
to The 
heat developed per ton of 
by the rate 
heat We 


should, therefore, probably transfer the 


i steam boiler 
mount of 
iranium is limited mainly 
it which we can remove 
eat by a gas under pressure and would 
weferably use a gas with good heat 


transfer properties such as helium 


We should also increase the temper 


iture of the exit gas to enable us to 


t This is the larger of two piles at Har 
wel! For «a description of its design 
Nuc ieontics 8, No. 6, 36 (1951); for details 
of the smaller pile, see Nuc Leontcs 8, No. 1 
$ (1951 
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I will 


vatt per ton 
burn up about « au nuclear 


of uranium per da y 1a) ower program n therefore, be to 
| } 


or 30 ve levelop reactors which will burn a 
shall, therefore mn of nuch larger proportion ol the total 
total uranium | most pess niun If we could burn 60% of the 

stic of these a I \ hou tot: ranium, the United Kingdom 


have burnt about halt ot i ower requirem could be satisfied by 


fuel elements betfe inging tl nly 10 tons of uranium a yet rhis 
t I I i thor- 
Cost of Power te development of the breeding 
ictors Db ad more 
consume 
aubsorptlor 
fission wit! 
million vol 
itor they 


about 


little 
lo not have 
vdditional 


llustrati 


it this 
nquire wl il 
to our powel 
ot 100 tons ol 


three @assul 


would meat 
tons of U*** p ror 2 SO 
rr 900 


vould develo 


2 TOO. L.SOO or GOOT 


675 


power need 


n the United 


supplies l 
Chen fies \ itiliz ! States at Los Alamos. and the announce- 
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made that a 
the 


ist been fast 


lesigned = for study ot 
is been started up in Idaho 
ilso proceeding in this coun- 
echnology, the development 
last 


the design oloa 


Mobile Reactors 


t so far referred to the de- 
mobile 


l have 
ive 


nue lear power 
read accounts 
opment of nuclear power 
aircratt 
In this 


studies 


irine and pro- 
United States 
d feasibility 
ive been in progress 
f sucl 


development 


possible 
| 


long Vov- 
A very 

ilation shows that this is 
iple. Thus a 


10,000 kw of power at 254 


reactor 
d need to develop 10,000 


il energy and would, there- 
it 40 grams of fuel a day 


not of first importance 


special purposes Let us 
ere willing to pay 10 times 
tricity fuel cost of O.3d 
One gram of U? pro- 
6.0000 kK and 
worth 6,000 times 
could assume 100% 

At 20% 


to pay 


v-hours of energy 


rel re be 
utilization we 


£15 per gram 


yroblem is to develop 
vith their shielding are 
ht for mobile power units 


that the reacting core 
o small dimensions by 

1 the concentra- 
normal 
that by 


enriched 


ibove 
using 
fuel a re- 
signed to operate in a 
The limit to the core 

be set in fact largely by 
et about 50-100 mega- 
We 


this is pr yssible 


i the core 


that 


may 


uwctors are now being 


this the problems are 

y the metallurgical problems 
fuel elements, the prevention ol 
ind the engineering problems 


I think 


mobile reactors 


ransfer and design 
issume that 
for ship propulsion though 


be expensive units. 
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power 


Aircraft propulsion units are likely to 
be much more difficult 

The greater part of our effort in this 
has, up to the present, been 
devoted to the development 


country 
ind con 
struction of facilities for the production 
of nuclear fuel wartime col- 
laboration with the United States 
Canada left this country 
facilities at the end of 


began effective work in mid 


since oul 
ind 
With no such 
the war We 


M46 and 


in a little over five years have built up 
the considerable technological facilities 
of the Harwell 
We 


produc tion 


Research Establish- 


ment have also established a 


organization centered at 
this 


the direction of Sir Christopher 


which unde 
Hinton 
has built the Springfields and ind- 


the production 


tisley in country 


scale factories for 
nuclear fuel 
view at least, this | 


engineering achiey 


In my 
remarkable 
howe ver 
limited 


effort 


These activities have, 
sorbed the greater part of our 
About 10% of 


however, been devoted to dey 


strength our 


nas, 
ing the nuclear technology wl 


basis of the future pro 


powel 


This effort is now being 


neresased 


Nuclear Technology 


The main divisions of 
first, the devel 


nology are 


the spec lal atomic-energy 


uranium, thorium, beryllium 


and gr iphite Second, the 


ment of fuel elements of natu 


nium or with a higl 


tion of I 


uranium 
which will 
metallurgically under the 
bardment by neutrons and fissiot 
the 
the development ‘ 


ments mn interior 
Third, 
fer systems such as a 
system, which will withstand the 
conditions inside reactors. Fo 
development of designs ar 
techniques which will provide f 
salety of operation in spite ol! 
tense radioactivity develope 
components ol the system I 
development of economical 


methods of processing spent 


fuel and extraction 
in breeding systems 
velopment ot economt 
storing of radioactive wastes 

You therefore, that the 


chemists 


will see, 


chemical engineers 


engineers 
and metallurgists have a larger part to 
nuclear 


play in the development of 


power technology than the physicists 


their role in 


properties ot 


ilthough they, too, have 
determining the nuclear 
reactors 

I cannot speak in any detail about 
the development of nuclear technology 
since most of it is still secret. During 
the five vears of work in this country 
we have established the production of 
uranium, thorium and graphite in the 


We 


are also developing the production and 


very high purity quality required 


technology of beryllium metal and zir- 
conium. An active metallurgical re- 
search and development division has 
ween built up at Harwell which Bas con 
tributed greatly to our reactor program 


ind’ has at the same time made con- 
siderable contributions to the basic met- 
allurgy underlying our project. Our 
«hemists and chemical engineers carried 
out a great deal of the early work on the 
basis of which the large-scale chemical 
They 


ire now beginning to work on the fur 


extraction plants were designed 


ther development of the technology of 
separation of the fissile materials from 
the 


products whieh would be required in a 


iranium or thorium and fission 
breeder program 
Phe disposal of radioactive waste at 
one time seemed to be one of the major 
problems of a large-scale atomic-energy 
Nuclear power stations de- 
1,000 


program 


megawatts of electric 


veloping 


energy would produce in one year 
radioactive fission products having a 
total activity of 
Methods are now 

ch should) make 


wastes to 


100 million curies 
being developed 
feasible putting 


these use for practical 


purposes 

You will see, therefore, that nuclear 
power is in an early development stage, 
during which the first experimental 
power producers are being designed, 
built and tested 


confidence amongst the workers in the 


There is a growing 
field that the technological problems 
will be solved. Our preliminary stud- 
that 
power costs are likely to be of the same 


of « show also nuclear 


osts 


order as the cost of power from coal 
There is no point at all at the present 
time in splitting hairs and asking 


whether it will be a fraction of a penny 
less or more expensive than coal since 
only experience of operation can enable 
estimates of this accuracy to be made 
We have been engaged for a year on 
design and feasibility studies of the 
The 
essential thing is now to get on and 
—END 
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more important type of reactor 


build some power reactors. 





these is dis- 
emphasis will be 


dad step, processil 


Radioisotope sir ie mate enti, a 


the Canadian NRX reactor 


Production Reactor Problems 


ope production 


lity 


vation of three cha 


in the United States si. 


Involved in the more than 20,000 shipments iid a iwity, iti sane te ak 
of radioisotopes by the AEC are problems of sidiatibe tot tnadine ‘ a oe 
reactor operation, chemical processing, rf eae ox sytney 
and handling of active materials. Here isa summary , = poteithaes 
of what the problems are and how they are solved ae = puinat 2 erage sa 
me at mediun 


‘ferable to a small 


By PAUL C. AEBERSOLD* 


‘) 


and A. F 


0) 


roblems and thet tution will . his short-live material further 
Mi preture of radi tope produ I it reassignme i re or space now 
I problems or with- 

¢ design of the reactor 

The preparation of I might have 

eaused a milar problem if production 

methods had not been altered Origi- 


nally, ['*! was routinely preparedjby an 
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le to form Te! 
» the desired product 

is exclusively ob- 
product; its produc- 


not take irradiation 


Processing Problems 


Irradiation in a reactor is usually only 
the radioisotope pro- 
To obtain the desired 
chemical 


the 


ire distillation and gasi- 


rin requ red, 


Among 


necessary 


inge, solvent extrac- 


position, precipitation 
tation, ervstallization, 
f radiocolloids 
nks of the chemical 
f huge 


apparatus 


plastics, and fuels 


The 


ons, in terms of weight, 


product ol radio- 
very minute, although 

dioactivity may be 
s, the equipment may 
especially in the final 
However, the in- 
is encountered 
the 


tons of 


to surround 


nent with 


g material and to con- 


duct of ! by means of intricate 


ind expensive remote controls 


Handling of Fluids 


tedly the 


simplest way 
ve materials is in 


handling problem 


f providing suit- 
ontainers, specialized 
quipment, pipe lines, 
i method of foreing 

ce to another 
nical plant, liquids 
Lone point to another 
ivoeided in radio- 
cause of possible 
CKINg yl inds and mec hani- 
or motor, which 
difficult 


newer 


would involve a very 
tenance problem. As 
f very high reliability 


will 


role even in 


Main 
types ot 
PACKIESS | 

the pump resume 


handling 


xis are generally used for 


transferring radioactive fluids, depend- 


ng upon the size of the equipment: (a) 


pressure-vacuum on a closed system ol 


tanks is DLOW pots and te id eggs are 


used ommon practice) for small 


equipment; (b) steam, air, or wate! 
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jets for large equipment. It 


noted that in neither of these 
there any moving or power-drit 
the liquid 

method 


in contact witl 


speaning, these two 


worked quite well except that 


transfers require heavy-walled tanks 


and complicated piping, and jets 


extremely inefficient, often hard 


start. and blow out mists at the « 


i transfer before the steam or 
turned off 

Piping problems are normal excep 
that the restrictions imposed by shield 
trial to 


mannered pipefitter 


ing are «a even the mildest 


Since stainless 
steel or other equally hard-to-handle 


alloys are us tally used for pl ind 


ping 
equipment, the problem of avoiding 
All fittings 
unless 
Field 


lines have 


leaks is considerable ind 


valves are avoided thev are 


absolutely necessary welds on 


small-sized stainless been 


found to be very unreliable, with pin 


holes showing up after months ol 


service 
Diaphragm and bellows valves are 
where space is 


When 
is high 


gl 


used to some extent 


available for their installation 
piping is imbedded in concrete 
as 50% extra spare lines are left for 
contingencies 

Unusually good results have been 


and 


with 


obtained with union connections 


valves and stainless-steel tubing 
will probably be 


union connections 


used more as time goes by Phe use 
of tubing rather than pipe offers many 
advantages in setting up equipment in 
shielded areas where space is limited; 
in the smaller sizes, many fitting 
he avoided by streamline 
Streamlined piping is 
where jets are used 
All valves 


the 


that can 


outside shielding. Other 


which must be operated 
control handles passed out t! 
place 


shielding, must be 


care, keeping the axiom in 
although 100 nonradioactive test 
have been made with no leaks 

is the cell is closed and a radi 

run is started, aleak will surély develop 


This, 


radioactivity but is 


of course, has nothing to do witl 
merely the per- 
seems to 
getting t hot 


This means that 


versity of Nature, or so it 
those 


cell into operation 


charged with 
fittings, nd 
that 
work can be done quickly and easily 
flow 


valves, lines, equipment 


must be placed s« maintenance 


Gravity is desirable in any 


NUMBER OF SHIPMENTS 


A total of 20,943 domestic shipments of 
radioisotopes recorded by the 
lsotopes Division of the U. S. AEC from 
August 2, 1946 to September 30, 1951. 
This can be broken down as. . 


was 


Classified by use) 
9,920... 

4,599. . 

1,386. . 

1,063. . 

928.. 

880. . 

354.. 

1,482. . 

aot... 


. Medical therapy 

- Animal physiology 

. Physics 

. Chemistry 

- Plant physiology 

. Industrial research 

. Bacteriology 

. Other 

. General research and 


development 


(Classified by isotope) 
7,779. ..lodine-131 
6,228. . . Phosphorus-32 
993...Carbon-14 
828. . .Sodium-24 
443... Sulfur-35 
483. ..Gold-198 
326. . .Calcium-45 
246. ..lron-55, 59 
405... Cobalt-60 
358. . . Potassium-42 
. Strontium-89, 90 
. Other isotopes 


ACTIVITY OF SHIPMENTS 


Another the the 
radioisotope production program is given 


indication of size of 
by these figures for activity processed and 
shipped from Oak Ridge National Lobo- 
ratory.’ 


In August, 1951, ORNL shipped . 
35,436 mc of iodine-131 
9,092 mc of phosphorus-32 
334 mc of carbon-14 
20,412 mc of cobalt-60 


In September, 1951, ORNL shipped . 
35,936 mc of iodine-131 

9,120 mc of phosphorus-32 
304 mc of carbon-14 
98,898 mc of cobalt-60 





ised. Very little unconventional 
ign is encountered, beyond insuring 
it control valves and steam traps are 
ited) = =outs . he shielding All 
ling equipment is put 
severe testing before 
=f rted 
and where 
pressures are not 
1 or similar heat 
Brine or Freon may 
low temperatures 
xtent, radiochemi 
nducted in both 
equipment to 
ition and allow 
Heat 
nplished by 
boratory meth 
th a well-dis 
specially de- 
otector Is used 
remotely 
method 
urner ma 
remote 


flask cooles 


ure very 


irge flask 


passed 
Elee- 


Pressure and Liquid Level 


\ 


lin metal 


Where very 
these reaan 1eve I | s \ ul amount ra itive material 


temperature 


oon platinum 


Heating and Cooling 


In other cases 
resistance or in- 
been used witl 
ontain the radio- 


umes. 
Evaporation and Distillation 
Evaporation and distillation proc- 


esses, with a few exceptions in which 


C'* organics are fractionally distilled 
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the elementary pot still 
perating under a slight 


f exceptional im- 
ondenser vent which is 
vacuum exhaust line 

nent to remove must 
noneondensables into a 


system and then to a 


» have all equip- 
> the vacuum 
equipment ts 
than the cell 
he cell itself is 
maintained at 
ric pressure 

S necessary 

m oof the air 


rsonnel, 


been 
Ing radio 
ill sizes of Oper- 


e Oper 


ated by remote control, the effluents 
handled easily, and the residual cake 
dissolved in the centrifuge bowl. The 
main objections to the centri 
that it is a power-driven device 
to mechanical failure and that 
to create sprays or mists whic! 
tributed into the 


fully covered and vented 


air unless it 


In eases where time is not a 
settling in a cone-shaped vessel is often 


satisfactory Precipitates « inrving ra 


dioactive materials are usually very 


small in volume and ire separ 
relatively large volumes of 
that 


cipitates at the apex of a co 


t is necessarv to colle 


" 
remova 


Sintered-glass, pl istic ind stainless 


steel filters are used for filtration 


tration through paper or star 


filters is usually not practi 


witl radioactive 


working 
Filtrations 


ire done in Stang rea 


ind controlled entirely by pr 


vacuum, or inverted filter disks on filter 


sticks are used. The latter practice is 
convenient in that the cake may be 
backwashed off the filter into the ves- 
filter becomes 


sel very easily, if the 


clogged 


Instrumentation 

Normal instrumentation, such as re- 
cording equipment for temperature and 
pressure, are used plus a great variety 
of instruments for 
The 
portable ionization chambers, 


measuring radio- 


activity instruments may be 
Ceiger- 
Miller count-rate meters, electrometers 
of various types, automatic counting 
absorption curve machines, high-pres- 
sure gamma chambers, and many other 
similar instruments. Since radioactiv- 


ity can be detected only with instru- 
equipment ts the 


New 


ments are constantly being developed 


ments, such 


heart of 


very 


every instru 


process 


which will eventually allow almost com 


plete automatic control of processing 





Lead Shot for Gamma-Ray 


! used to 


HOTS 
gamma radiation 
» be used in com- 
d bricks cannot 

Mau 


witl 


Physics De- 
i Medi il 
ted* that 


repo 
sheet iron and 
shot mav be 
walls used to 
mma radi: 
s ure not 
otographic 


iderations showed 


ould assume two 


wall, hexago- 
the hexagonal 
and the 
the first 


four 


Inve! 
cube 
There are direec- 
xagonal and six in the 
the 


can prerce 


*B Rad 1951 


logy 24, 568 
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The thee 


ations in effective path length tl 


entire structure ret irl 


rough 
ntensit were 


the wall and emergent 


calculated. For a 3-in. wa 
lead equivalent was 2.2 in 
f 18.5 and 0.36 were obtain 


the mean emergent intens 


maximum and minimum 


ntensities, respectively 


fuchiog tests ol 
un mottle 
sitometer, it we 


that the 


raphic 


hormily 


densit, 
tbove and below the 
experimental variations 
intensity are much smalle 
predicted by calculation 

Further tests indicated that the 
shot was not closely il 


packed and that the emer 


tion was mainly primar 


rent 
ganin i radix 
ittered 
the di- 


tion and not secondary st 
radiation It 
ameter of the shot used should not be 
greater than the effective di 
the source to be shielded 

A collimated G-M 


counter was used to compare solid 


was found that 


imeter 


end-window 


ind 


Shielding 


lead-shot shields 


n the table 


the results are shown 
The results were repro- 
ducible within the 2° counting error 
felt that it is not 


shot 


and, therefore, it ts 


necessary to shake down the lead 
ilter it ts poured in 
Ou the the data, lead-shot 


thick should 


basis of 
shielding less than 1.4 in 
not be used 
Appree 
intensity of the 
by the lead-shot 


ible local variations in the 
transmitted 


How 


this transmitted radiation would 


radiation 


walls occur 


ever 


be serious only oa person rema ned 


stationary within 0.1 in. for a long 


period of time 





Comparison of Shielding 


Thickness of 
solid lead 


in, im 


Equ 


lead 


alent thickness of 


shot O.1-in. diameter 








TABLE 1 Comparison of Some Heat Transfer Fluids for High Temperatures * 


Nak 
A) HTS 


200-300 O00 


f NaNOsw, NaNOs, and KNO 


Engineering Aspects of 
Liquid Metals for Heat Transfer 


Work accomplished with developmental systems indicates that liquid 
metals hold considerable promise as reactor coolants 


and heat-transfer fluids for systems operating above 600 F 


By THOMAS TROCKI 
Ay { j ] } 
Crene } 


liamete 
The heat transferred to the fluid 
the wu s expressed by the 


where () is the 
POIs ad Aus the 
The properties of 
m particular 
high temperature 1 
> comparatively 
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the heat- 
is dependent upon 


perties Taking into 


ditions assumed above 
evaluated for various 
der these condi- 

oeficient of 

ibout twice 
the relation- 
that 


nsfer coefficient 


ipparent 


ranstferred either 
witl 
Both 


i lowel 
ettects 
heat-exchange 
The heat absorbed by a fluid 
! ! tube is determined by the 
dk x v Af, 
of heat ab- 
flow of fluid 
1 is the flow 


H 


specific 
= the tem- 
the quan- 

of the fluid, is 
yperties It 
i fluid to 

rf these prop- 
Table 1 
short of 

re heat 

< respect 
equivalent 
The power required to pump the 
fl tl r the assumed 


other 


water 
it 
tem- 
ransferred 
quid metals 
‘o transfer the 
require either 
r increase in 

the tube 
ve pumping power 
s varies from less than 
ghter metals to much 

for heavier ones 

disadvantage of water 
ited to heat transfer, is 
high 
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pressures are re- 


nitrate 


high 


salt, a mixture of nitrite and 


salts 


temperature 


quired: to keep it liquid at high tem- 
used as a 


heat-transfer fluid 


perature. This limitation of water led now widely 


inster 


to the development ot heat-ti 


1. Handling and Safety Problems 


| xcept for the mereur and disposal ol 
These 
hazardous because of the danger of fire 
The safety 


only 


pressure quantities 


ess that has been used for power gen of the alloy operations are 


eration and industrial heating 


cooling operations ind burns to personnel 


this 


metals 


liquuid 


used commercially for heat transfer record in work is not good 


to only a limited extent beca » the but is also comparable to that in other 


economics of the usual heat chemical process work of a hazardous 


systems do not warrant the nature 


has 


the 


velopment costs required to Experience thus accumulated 


le advantages that the 
liquid metals is limited 


that thei 


possibly been and refined in 


applied to 
handling of liquid metal in heat-trans 
As the metals are 
temperatures 


ormation avalilat 
but i v1 fer systems used 
considerably below 


the ditheulty in 


handling, in man ines, is it 
hazardous or comparative liff their boiling 
The metals, lithiur odium | 


and 


point 


ilkal indling is somewhat reduced. In a 


potassium ire extreme closed heat-transfer svstem at elevated 
They 


react witl variou 


witl 


chemically burn temperatures, the metals are blanketed 


and with inert gas and present no particular 
Alkali metals that might leak 


will but 


violence water | hazard 


bismuth are corrosive to nto al burn fires can be 


temperature structural m controlled with powder dispensed by 


evond a certain concentration ! iit hand or from commercially available 


ire toxic to breathe dispensers As 


the 


gas-pressure-operated 


These hazards are admit i on ith any fire quick action while 


What unique, but are not 1 lifter l is small makes the extinguishing 


ent from the hazards of fir XD ! ob easier Fighting large alkali fires 

the dense smoke that 
ditheult or impossible 
like lead 


ire known to be 
breathed in 


or toxicity is compli ited by 
makes visibility 


the 


commer 
become 


Thus by 


ind careful desig mK mistru on ot ! nful 


accep some ot metals lead 


of the cautious ndling bismuth, or mereury 


sufficient 
That this 


eon 


centration in au hazard 


vercome is demonstrated by 


cesstul operation of se eral 


been done ipor power plants in thi 


! 
further mipre nen , } ed \ er a per od of many ears 


is thre iIslons required for safe han 


these metals are not economi 
ne Thiet \ 


An alloy of 


has been prog 


despre illy prohibitive. By taking 


<pecial 


sodium precautions in design and construction 


luced co 
The prod 
ot the 


1500° F at 


to prevent leaks, and providing detec 


large quantities tors and alarms to warn of leaks, these 


ess requires handling metals ean be handled safely in large 


vapor tbove quantities at elevated temperatures 


2. System Design and Construction 


As the 


phasized, leakage 


For 


increases the rate of corrosion 


foregoing discussion em-  svstem instance, oxvgen, which 


prevention Is one usually 


of the main requirements in the design by cannot be 
mitted to leak into the system 


To prevent leakage of liquid metal 


the liquid metal per 
of piping systems and equipment to 


This 


well as 


contain liquid metal 


ipplies 


to leakage into as out of the from equipment, the liquid-metal cir- 


29 








Keeping Metals Liquid 


Since mos 


3. Liquid-Metal Heat Exchangers 


nst 1 Sil ’ he juid-meta 


nt leakage 


I 
for 
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true ot most 

and boiling-water 

ver, are sufficiently 
tube wall resistance 
theoretical com- 
the 


flow condi- 


through 


ind outside 
carbon 
ill thickness is 
de- 


transietr 


meter 


equation for 
heat 


the evaluation 


heat-transfer coethi- 
s conductivity, 
denotes inner 


denotes wall 


generator 

sa significant 
resistance In a 
heat 
the distribu- 


-metal eX- 
generally 
heat-transfet 
use minimum 
conductivity 
of these 


temperature drop 
tube wall itself, 

il stress in the 
! usually en- 
heat exchangers. In 
it exchanger for mini- 


tl heat trans- 


e same 


Zt can be reduced by 
he heat-transfer coethcient 
erature difference between 
the latter ipproa h is 
the 
heat exchanger can 


the 


vA Increasing 


stresses in 


ot high con- 


wv the eveling 
me, are difficult to 


! existing experi- 


rarv limit must be set 
temperature difference 
of steam generators 
affected 
quid metals that react 


The alkali 


and potas- 


“i metal ts 
water 
sodium 

ire good eX umnples It is neces- 


to take extra precautions to 
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TABLE 2 — Distribution of Heat-Transfer Resistances in Heat Exchangers 


Sod 


Boilin 


Heat-transfer Gas 


Boiling 


alt 


Inner fluid: 
Outer fluid: 


vate ( ng wate 


(Btu 





prevent mixing of the metal ar ‘ = used in the annulus between the 


Although the 


two can be violent 


reaction betwee tubes to provide i heat-transfer bond 
it is not like ob it the same time allowing differential 
the tubes An- 
bond the tubes 


that has 


explosive and can be vented expansion between 


other 
together 


steam volume and subsequent scheme is to 


atmosphere The consequences Ol with been 


destruct 


coppel 
reaction are likely to be spirally grooved to provide a leak 


enough, however, to warrant tak detecting passage 


extra precautions in the des One design of steam generator takes 


intage of the fact that alkali metals 
not 


construction of the heat exchang ‘ uy 
as reactive with steam (which 
with water In the 


section of the 


reduce chances of mixing toa minimum ire 

In existing heat exchangers Ss gaseous iis 
taken is par | eV 
with 


precaution iporator steam 
the baffled to 
the walls of the tube 
tube filled 


quantities of 


liquid metal and water two im erator water is covel 


leaving most 
Thus 


liquids can 


only 

the 
tween the instrumented to — only 
detect fluid into it 
A liquid metal not reactive wit! 


pendent separating walls. Concentr 
and the an 
tubes is 
leakage of either 


tubes are used nulus be of with steam 


sina | 
mix, and there is considerable expansion 
the products of reaction 


wate! volume for 


4. Advantages of Liquid Metals in 
Pumping and Instrumentation 


The 


metals 


metallie 
the possibility 
effects to 
their me 


properties of equipment in contact with the liquid 


offer metal, thus eliminating the associated 


electromagnetic bearing and seal problem 
Elec tromagnetic pulps are basi ally 
The funda- 


mental principle involved is the force 


to menusure 


pipes 


the effectiveness of this 1 


metals o1 


or position in ind vesse similar to eleetric motors 
course 
conductor in a 
field described by 


equ ition 


of handling produced on a 


the 


qu d metals miag- 


electrical resistivity neti the following 
the 
the 


is contained 


upon 


metal and comparative ¢ 


structura ! i F BIL 


resistivity of 


n which it 


where F 
field strength, J is the current in the 


is the force, B is the magnetic 


Use for Pumping 


conductor, and L is the length of con 
ductor in the field 


Just as there are 


The advantage of the electrical pre 


erties of the liquid metal is best applies many variations of 


in the ng a d«d-c and a-c motors, so there 


pumping 
mechanical pump for liquid metal is 


process. Sea are possi- 


designs ol electromagnetic 


The rt | 


conduction 


ble many 
quite difficult, and designs of mechan- 
tend to be 


Electromagnetic 


pumps. either 
the 


currents are externally supplied to the 


type can be 


ical pumps complicated which large 


} 


tvpe in 
pumping away 


with the need for mechanical rotating fluid, or the induction type, similar to 
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5. Purification of Liquid Metals 


pment 


t} ned 
t pened 


Phe corrosion 


metals 
f the 


wuter 

taken to 
stem 

> made «a num 


ntamination 


Indication of Liquid Level 


| 





sare in operation to 


i for full-seale 
new and bette 


forward 
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Activities Induced 
in Common Foods 
by Thermal-Neutron Exposure 


Results of subjecting 15 representative foods to cyclotron bombardment confirms 


the calculations which show that food found in unbroken containers 


after an atomic explosion will be safe to eat 


- ene cS verEReur, S. H. siemap ond and E. J. LILJEGREN 


ite of Arthr 


f Health, Publ 


discussed in many 


is whether foods 
atomie-b« 


or human 


mb deto- 
consump- 


possible radiation 


roduce an activity 
suriace contamuina- 
this 


nstances activity 


by surface treatment 
is ineffec- 
that 


. however 
ictivity may be 
out the volume 


if it has 


associated 


entire 
ts container, 
neutron flux 
nation The experiments 
oncern the latter 
nduced activities 
ga nominal burst 
hazard from the 
in containers not 

ast is negligible (J 
alidity of these calcula- 
glected elements present 
antities 


filteen represen- 


were exposed to slow 
determine the resulting 
oactivities 

of the elements in most 


sodium, potassium and 
ire in high enough concen- 
sections suffi- 


acti 


e prod- 
They 


to vield rad 


ctical importance. 
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c Health 


s and Metabolie Dis 
Service 


neutron bombardmen 
;12.4-hr kK! 


vield 

14.8-hu 

day P*® 
Chemi 


were 


upon 


Na%4 


al analvses for tl! 


made on sumples 





TABLE 1—Analyses of Foods Used in 
Bombardments 


Food 
raw * 
baked, 
canned 
Beer, canned 
Bouillon cube 
in tintou 
Bread, baked 
Sutter, dairy 
salted 


Cereal, 


Apple 
Beans 


23.000 1 
15 


1 3600 


110 25 


whole 
wheat, uncooked 
Cheese, American 
Cheddar 
Chocolate, bitter 
hggs, whole, raw 
Fish, tuna, canned 
Ham, smoked, 
partially cooked 
Milk 
canned 
Peas 


Spin ich, 


evaporated, 


, canned 


canned 


* Values from literature 





tested." With « 


cans of the 


anned foods, duplicate 


same lot number were 
analysis, 


All other 
led into two portions, 


secured One was used for 


the other for bombardment. 
foods were divik 
one portion used for analysis, the other 
for bombardment. 

The samples used for analysis were 
at 600° C, 


Aqueous solutions of the residues were 


ashed in a muffle furnace 


uranyl acetate 


the 


analyzed using the 
method (2) for sodium, 
acid method for potassium, 
and Subbarow method 


The results of the 


chloro- 
platinic 
ind the 

for phosphorus 


Fiske 


analyses are shown in Table | 

The food samples together with gold- 
foil monitors and standard solutions 
of NaeCO K.CO, Mg;( PO4)s, 
bombarded with cyclotron neu- 


moderated 


and 
were 
with about four 
paraffin. Three 
made, the 
neutrons ranging between 2 10"? per 


as deter- 


monitors. 


tronsT 
inches bombard- 
ments were number of slow 
em? and 3.7 10" per cm?, 
mined with the gold-foil 
The foils indicated that the 


neutrons substantially 


number of 
was constant 
throughout the paraffin enclosure 

At the 


x] samples 


end of each bombardment 


were removed and 











TABLE 2 





Monitoring Data for Bombarded Foods 


witl onizu- 
instruments 
presented 


nt 
sent 


TABLE 3—-Observed and Ca 





ulated Activity for All Foods Bombarded 
V 


observed and 
the foods used 
in comparison 

m 





lized to 10 


most cases, the 
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20. ~«80 120 
ElopsedTime-Hours | 
HAM 


Observed 


120 


40 80 


Elapsed Time- Hours 


Calculated 


Obs@rved~ 


Counts per Minute 


3S 
~ 


40 80 120 
Elapsed Time- Hours 


TUNA FISH 


Observed 


ounts per Minute 


U 


Calculated 


40 80 20 
Elapsed Time-Hours 


Observed and calculated decay curves for chocolate, cereal, ham, and tuna fish 


ypserved and 
n the limits 
hve chemi il 
itions 
shown on 
that four 
ole-wheat 
fish, show 


etween the ob- 


i high 

since each show 

it is prob- 

‘ greement is due 
riations rather than to a 
from some other element. 


i high potassium con- 
dium and phosphorus 
urve is not typical of 
observed activity through- 


unting period was consider- 


Vol. 10, No. 1 - January, 1952 


ibl greater than 


from the potassium content 


elements in chocolate clude ippre- 
clable quantities of co} r and man- 
ganese, each of which has substantial 


ross section for neutron capture 
The initial activity of the 
higher than tl 
predicted, but 
alter 40 
first 


indicated an 


considerably 
agreement was 

Ioxt 
two points on the 


tions 


hours ipolation 


good 
of the decay 
curve element 


half-life of about three hours 

manganese was found in a quali 
test 
of agreement is due to the presence ol 


2.59-hr Mn* 


it seems probable that the lack 


Discussion 
data the 
hazard due to ingestion of these typical 


From earlier potential 





TABLE 4 Microcuries of Beta Activity 
per Kilogram Body Weight, Based on 
a 70-Kilogram Man Ingesting 100 


Grams of Food 


Apple 
Beans 


Beer 
Bouillon cubes 


Bread 
Sutter 


Cereal, who 
wheat 


Cheese 


Chocolate 
lige 
Fish, tun 


Milk 
evaporate d 


Peas 


canned 





Marinelli 


amount 


foods can be evaluated 


the | 


has calculated ot radi 


active materials required to produce 
tissue dose of 


24 hours 


figures of interest to this study are 


0.1 rep during the fir 


ifter administration r 


Nat4 


kg of body weight 


Table 4 shows the activities to be 
expected due to the ingestion of 100 
These 


based on 5 X 10 


grams of food by a 70-kg man 
calculations are 
neutrons per em-* which is the number 
of slow neutrons anticipated (6) at 
1,700 feet from the point of detonation 
of a nominal bomb, The number of 
neutrons decreases rapidly with dis- 


tance and at 2.600 feet is only 5 & 10! 
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At points within the radius 
1,700 feet, the number of neutrons 


s rapidly as the distance de- 


but in this area food will al- 
1 1 | 


ryed by blast 


ese] SECRECY in 
NUCLEAR 
ENGINEERING 


One of the most perplexing problems in 

our atomic energy program is how to develop 
strength in a vital effort without lending 

help to unfriendly nations. 


ount of 


A continuing decision which must be made is 
where to draw the line on secrecy. 


Here the man who is closest to this problem 
questions whether we can effectively 
compete in the world atomic race unless we 


Conclusions let down the barriers of secrecy. 


Ir 


By J. G. BECKERLE 
Director of Clas t 
U.S. At Ene 
Washington, D. 


[HE CURRENT 


ene 


nt conditions ¢ 
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secrecy in our atomic energy enterprise 
In this article, I plan to discuss the 
nuclear 

At the same 
what I believe 


current status of secrecy in 
engineering information 


I wish to 


to be a dis 


time point out 
possibility, and a possi- 
» Commission is deter- 

namely, that we 


mined to avoid may 


fail to meet with sufficient superiority 
ge of the USSR in this field 
able to take a less rigid 
letermining the 
sssary and the degree of 
afforded the 


con -ealed 


extent 


ch must be 
on to be 
whether we can 


is debatable 


rd to deny ourselves the assistance 
ngineering community at large 
g a substantial part of our 
neluding obsolescent tech- 
ler wraps 


is debatable 


nd cap those engineers who 


whether we can 


yr al 


g many atomic energy 


isulating them in many 


om the rest of the engineer- 
on 

debatable whether we can 

rd the expense in manpowel 

the 


used in 


ot many ol 


security 
present atom 
to add, there is a 
In removing unneces- 
fliculty of con- 


and the 


Is unneces- 


1j 
the press 


ublic discus- 
‘ving certain 
closely held 
om broad 
facts 

» nuclear 


{ 


Worna- 


mining 
problems 
be 
rela- 


ing the 


classified in- 
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Most of 


estimates otf 


formation in this field the 
latter 


ore reserves and similar information 


concerns over-all 


2. Ore concentration 


and beneficiation 
This is 


that we become increasing] 


prin pal \ open 


about publishing process ce 
uranium concentration be 
This 


dilemma 


illustrates 
We 


easing up in 


latte: 
would 
benefit i 
concentrating 


low -grade ore 


ever, it is also clear that 


interests’? would likewise 
Whereas more liberal security 
ments in the Atomic Energy Act might 


permit broader industrial participation 


require- 


without appreciably increasing the 


probability of leakage, declassification 
of really useful low-grade ore processes 
assisting 


might not be worth the risk of 


potential enemies 


3. Feed materials 
Here 


fined 


concentrates 
into uranium 
Metal and 


been produced for 


uranium ire re 


and converted 
metal or hexafluoride 


hex’’ have nine 
years by a number of chemical process 
ing firms in efficient 
Almost all 


tion is classified in 


and economical 


means process inlorma- 


the feed materials 
associated instrumen- 


healt! 


chain; however 
tation 


problems, basic chemistry are dec 


analytical techniques 
aS 
fied Removal of process information 


, , 
from secrecy or liberalizing security 


would prob 


rv effect 


requirements 
relatively secon 
must te 

project 

good new 


greater eth 


4. Production of 
fissionable materials 


Separation of uranium isotopes 


nucle 


diffusion 


improved by an aggressive and com- 
petent industrial company 

Here again it is difficult to assess the 
advantages which might accrue if a 
declassification or security 
iopted. It that 


the 


more libera 


policy were a s clear 


long run, we might avoid 


in the 


ever-present risk of inbreeding and its 


attendant high mortality 
ideas It is 


rate tor reall 


new also clear that 


new wleas are not) particular 


welcome in any since the magni 


tude of 


Cust 


plant investment is so lirge 


is to preclude any drastic process 


| unless undertaken over some 


inge 
years. 

Production of plutonium by nuclear 
the heart of 


It is in many respects a new 


reactors 1s nuclear engi 
neering 
technology To date we have per- 
mitted 


tion only on certain low-power research 


integrated releases of informa- 


reactors We hope to supplement this 


in the near future. On other reactors 


release has definitely been frag 


the 
Instrumentation and health 
fields Control 


tecliniques ure almost entirely in the 


mentar\ 
physics are open” 


open. Beyond these, most informa 


tion is classified. Certain reactors, e.g 
the Brookhaven graphite-uranium re 
actor, are “‘semi-open”’ with principal 
sensitivity centered in the fuel elements 

Reactor technology has such a large 
that I 


liberalization of 


variety of design parameters 


believe a substantial 


dissemination will be necessary if we 
are to profit by the immense reservoir 
of the U.S 


I will diseuss 


f ideas and ‘know-how 
engineering COommmUNItY 

this further below Sullice it to point 
out that 


to the engineering 


e 
there is not now available 


community at large 


sufficient information to permit realis 


tic, detailed 


the technical problems o 


ind complete considera 


oduction or power renetors 


The chemical processing problem 


issociated with reactor fuels is) in 


somewhat the same state, although the 


basic chemistry of all the important 


Well fs 


hot 


mteriais has been released as 


techniques of handling 
No process, @ 
released tor decont 


iuciear fuels No 


ilable on any of 


materials en obsolete 


has been tmiuinating 
letailed cost) in- 
ormation is ay these 
activities The Commission ts anxious 


to foster broader participation in the 
Whether this may 


shed, as at 


reactor program 


be accomp present 


assified participation eg 


current power-reactor studies by 





ect, situations 
essentially nol 


is no crithe 


itomle ne! 


Production of a A ERI AE Saece le ae Pepe 
atomic weapons ry significance of actor program features of the atomic energy | 


alleviating 
industries’ par- 
if power and 
reactors W 
ompetitive ] 
s essential to a 
It is 
that our “latest 
in be 
ii group How- 
certain these indus 
dad considerable 
newness Of the 


And 


mitior 


To sum up then, we note 
1. A competitive international 
‘atomic’’ situation demands a 

broader national participation than 
presently possible 

2. Information on obsolete plants 
and processes must soon be con- 
sidered to have greatly diminished 
security value. 

3. A healthy national nuclear engi- 
neering ‘‘know-how'’ may not be 
developed by publication of a frag- 
mentary collection of odd technology. 

4. The present situation is not 
necessarily a healthy situation. 

5. The bases of our secrecy policy 
must be continually and skeptically 


reviewed 
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Consultants on Isotope Techniques 


Increasing use of isotopes makes useful an up-to-date list of 


available consultants. These are additions to the July list. 


re is the first addition to NUCLEONICS’ listed according to geographical location, 
1951, list of consultants on isotope with their fields of specialization indicated 


Yo maintain the usefulness of Arrangements for services should be made 


Asgsjway> 


es of additional consultants will directly with the desired consultant. His 
dieally availability for consultation will be limited 


syuewnaysul 
s21shug YDoH 


previous list, individuals are by the demands of his regular work 


euy>1pew pu ASo/o1g 


CALIFORNIA 
Richard |. Condit, Broadview Research & Development, P.O. Box 1093, Burlingame 
Allen M. Goldstein, Technical Associates, 3730 San Fernando Road, Glendale 4 
J. D. Graves, Broadview Research & Development, P.O. Box 1093, Burlingame 
M. E. Morton, School of Medicine, U. of Cal. Medical Center, Los Angeles 24 


DISTRICT OF COLUMBIA 
Moxwell Daver, Medical Research and Development Board, Office of the Surgeon General, 
Dept. of the Army, Washington 25 


ILLINOIS 
William C. Cleveland, Jr., Radiation Counter Laboratories, Inc., 5122 W. Grove St., Chicago 8 
Keith Johnson, Radiation Counter Laboratories, Inc., Chicago 8 
Anthony Kriz, Testing Division, City of Chicago, 3100 South Sacramento Ave., Chicago 23 
Bernard Ross, Radiation Counter Laboratories, Inc., Chicago 8 
Ernest H. Wakefield, Radiation Counter Laboratories, Inc., Chicago 8 
Raymond L. Weiland, Radiation Counter Laboratories, Inc., Chicago 8 


MARYLAND 
Charles H. Voelker, Physics Dept., Washington College, Chestertown 


MASSACHUSETTS 
Robert P. Epple, Tracerlab, Inc., 130 High Street, Boston 10 
Melvin Fields, Tracerlab, Inc., 130 High Street, Boston 10 
W. F. Goodyear, Tracerlab, Inc., 130 High Street, Boston 10 
George M. Kavanagh, Tracerlab, Inc., 130 High Street, Boston 10 
Wendell C. Peacock, Tracerlab, Inc., 130 High Street, Boston 10 
John C. Pennock, Tracerlab, Inc., 130 High Street, Boston 10 


MISSOURI 
M. Ter-Pogossian, School of Medicine, Washington University, St. Lovis 10 


MONTANA 
Norman J. Holter, Medical Physics Laboratory, Holter Research Foundation, Inc., Helena 


NEW JERSEY 
Charles E. Crompton, Radioactivity Division, U. S. Testing Co., Inc., 1415 Park Ave., Hoboken 
J. L. Zar, 447 Central Ave., Orange 


NEW YORK 
Peter H. Basch, Atomic Associates Inc., 534 W. 124th St., N.Y. 


OHIO 
John R. Bradford, Radioisotopes Laboratory, Dept. of Chem. and Chem. Eng., Case Institute of Tech., 
University Circle, Cleveland 6 
Otto Glasser, Dept. of Biophysics, Division of Med., Cleveland Clinic, 2020 E. 93rd St., Cleveland 6 


PENNSYLVANIA 
A. ¥. Grosse, The Research Inst. of Temple U., Philadelphia 22 
A. D. Kirshenbaum, The Research Inst. of Temple U., Philadelphia 22 
M. Y¥. Scherb, Atomic Associates Inc., Land Title Building, Philadelphia 10 


TEXAS 
George W. Cox, State Health Officer, Texas Stote Dept. of Health, Austin 1 


WASHINGTON 
Norman D. Lee, Dept. of Medicine, School of Medicine, U. of Washington, Seattle 5 
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Secondary 
} effiuent 


Stirrer 
q 
xy 


Tap water, local clay slurry, sample Flocculation (coagulation) tank is equipped with motor-driven stirrer consisting of 
radioisotope and lime are mixed in pri- ? three pairs of blades inclined at 45 degrees. These provide a peripheral veloc- 
mary tank; sodium silicate is added ity of about 0.83 ft/sec. The coagulants added in the mixing tanks react with 
as mixture passes to secondary tank. the contaminants, forming flocculant particles that increase in size. Detention of 
Alum is added near outlet 45 min is obtained with a flow of 1,000 liters day 


PICTURE FLOW-SHEET shows pilot plant at Oak Ridge National Laboratory 


that uses conventional water-treatment processes for 


Removal of Radioactive Waste 


By CONRAD P. STRAUB* of this program - steel is used for the tanks to per- 
! mit easy decontamination. Constant- 
head tanks are used to feed tap water, 
idioisotope solutions, lime and alum 
nto the units. A Harvard-type roller 
placement pump is used to feed 
results obtained with th ppa ! iy slurry and sodium silicate into the 
together with additional chnique systen inal effluent from the filters 
ind procedures that have been apy s col n carboys, and the residual 
successtully by rs | re racdioat \ ink rate of flow ire 
given in this artick measured 

Pilot plant. The equipmen sim Filter backwashing. As in conven 
ar in design to it now used t onal water works, the filters used in 
treatment of potabl ind ndust i he pilot plant are backwashed Here 
waters Municipal water-works usu owever, backwashing serves to remove 
ally include fa ti i hlorinatior I oactive materials from the filter 
and storage followin » fil I ved, in addition to the usual removal 
stage, however f accumulated material, carried over 
The pilot plant has a design ca y from the settling basin, that blocks 

of approximately day flow through the filter 
It includes faciliti r mixing, coagu lo backwash a filter, the flow to the 
it off and the liquid level in 


illowed to drop to just above 
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Zw 


Rotameters 
- - 
Counting-rate 
meter and 
recorder 


Settling basin is 55-gallon drum. Here radioactive materials adsorbed Flow-proportioning and sampling tank has saw- 
or entrained in the floc particles are removed by settling. Sludge col- 4 tooth weir with one of 72 teeth blocked so that 
lects in hopper at bottom of basin; liquid effluent is monitored for sample proportional to flow can be obtained. 
adioactivity. Detention time in the settling basin can be varied from Settling-tank effluent is pumped from this unii to 
2 to 4.5 hr overhead orifice-feed tank above filters 


SEONOOTMB 


= 
nn Wh kl dj 
kh! 


from Water 


Potable tap water 
ie bottom 





to permit wash- 

d expands, the 

water Is increased 
«dium is expanded by 
flow sheet, filter 6 is 


ind the expanded 


the expanded 
backwash water 
itlet to a manifold 
its volume noted 
measured. The 
from the filter 
the waste water 


vitv is much less — 


Bank of ten Lucite laboratory filter columns are fed from feed tank 
Laboratory scale tests. Before a directly above them. Overflow from tank goes back to preceding 
run ide in the pilot plant, optimum tank. The first filter (left) contains a local filter sand; filters 2 through 
F 8 contain synthetic mixtures of sand (uniformity coefficient 2.0, effec- 
tive sizes from 0.35—0.95 mm at 0.1 mm intervals); filters 9 and 10 con- 
tain Anthrafilt, an anthracite-coal filtering medium (effective sizes, 0.75 

Cut-and-t: wrocedures have and 1.68, uniformity coefficients 1.81 and 2.0, respectively) 
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hitering me dium 


osages for eflicient and 


operation have to be deter- 








In June, 1949. a waste ev Apo 


was put into operation at Oak } TABLE 1—Results of Alum Coagula- 
: a ; tion Studies (3 


Nationa Laboratory to cone 


the radioactive components 

radiochemical waste for storage 
evaporator Is a pot-ty pe 
ternal-steam-coil heated unit hor 
small 


in a shielded concrete building a ‘ \ 
mounts of i gZ, or 
a design capacity of 300 gal/hr : 
nereased removals 
contamination factors (influent 
tivity divided by effluent activi 


ve been demonstrated (2) wit] nereasing turbidity 


lume reductions of about 60 te 50 to 1,000 parts 
ky iporator foar { | per million increased 
serious operating noval efficiencies to 
ported (2 


contains coll lis ng NaOH as alkali 
er sing Na.CQ, as al 


soived carbon a 


ind salts known ‘ l oumill " 2 r turbidity ranges 
tendencies In addition p of 50-1,000 parts per 
Hhecessaruyv higt ! »p I or 

irbidity ranges 


50-1000 parts per 





mL eval 


Carrier precipitation. 


tation « 


Evaporation 


‘ 3) obtained 
radioisotopes as 


data 


FIG. 1. Laboratory stirring device used for preliminary investigations 
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TABLE 2—Results of Phosphate Co- 
agulation Studies (+4 


KH.PO 
Rn PO 
KH.PO 
Na,PO 
KH.PO 
KH.PO 
A PO 
KH.PO 
KH,PO, 
KH.»PO, 
KH,PO 





the graphs 
below and on page 
summarize the results of experi- 
to date on removal of 
radioactive waste from water. 


These tables and 


the next 


ments 


ip to 240 parts per 
KEHLPO, 


ilts for 


and 
one- 
ire shown in 
muplete re 
Zr ind 
ocedures 


pment 


processes 
t 


ind filtra 


d, along with 


ind simul- 
taken it the 
vutlet from the 
flocculat- 
the 


vasin. the 
ng tank, and of 


each ot 


ompare any 
the tanks 
the 


time to 


e to offset each of 
i particular 
in amount equal to the 


n passing through 
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TABLE 3—Pilot and Large-Scale Plant Results 


Removal Reference 


solo pe or Test Materia 


P ) with alum, lime, plus 


ilum, lime, se 
l lus sedimentation 
lus filtration 


lus 5 parts per million ear- 


m plus filtration 


1 Fission Products* Coagu mv ium 


Mixe lime, so 
aun ‘ plus sedimentation 
Ab lu Itration 
Mixed I 


ssion Products 


W-6 Waste! ron plus sedi 


* Mixed fissior 


srcentages of 





The primary purpose of ( to dilutions in activity as a result of 


a given tank contain- 
other 


brium had not been reached, 


show that there is neglig passing through 


non-] water In words, 


the I Some may consider ! ng 


vertical distance between t “ l equil 


in the early stages of the run rey ! Preliminary studies made on the 


but 0 K 1e precipitation of a radioactive 


how that the 


a degree of removal 


removal of 


‘Oo time zero) 


corrected t 


) 


8 


FIG. 3. Removal of metal waste activity 
by alkaline precipitation 


Drop due fi } 


to change! || 
samp ng, / 


point 


S + + 


Counts per minute per mil 


C18 





paymi 





i824 


T (hour ‘ Qe 4 __j ___j______} 

June 28 Time (hours: y Y POO 2000 3000 4000 $000 6000 
Turbidity added (mg/!) 

FIG. 4. Removal of metal waste activity by 


adsorption on clays 


FIG. 2. lodine-131 activity discharged 
through various units of pilot plant 
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orption on sand grains. In the 

sand filtration of pre-coagulated and 

I settled effluents containing P*? and 
~——F—Activated sludge} & 

[—piiture_ activity | + the former v emoved to an appre- 

ame: a T but that there 





it + 
vonfro!=pctivity 2 I'3!| experience at ORNL shows that 


lon exchange (natural clays and : "i aie: cart See! 
) O ae 


~ 


synthetic resins). vat i : nd + t +<9 Reduction 
‘ n - 


32-40 48 


tin V ihe 


" 
FIG. 5. Removal of metal waste activity Crystallization. Studies have 
eported (4 nw h 200-ml san 


by adsorption on activated sludge I 


ng time (hours 


materials 
that cone 


OOM) 


‘ ! 


in LO7* pc I 
Biological processes. Ruchhot P il rea 
ested tl i i Other processes. No la 


‘ ‘ nt extraction. ele 


is su 


ips 


Ktures 
iteriais, Dut 


waste treatment 


Radioactive 
Devedopment 
t data 

per- 


Metallic displacement or scrubbing. 


s te nique ! me elemel 


Ru and other s 


Sand filtration. 





repeat his experiments, time after time, until he 
is sure that he is observing a consistent behavior. 
Then only is he free to publish his results and to 
speculate about their interpretation. The greatest 
sin in science is to publish hastily the results of half- 
baked experiments; Rutherford never forgot or 


Freedom to publish has always had one important 
qualification. One of the most important canons of 
science is that one must not publish without being 
as sure of one’s results as is reasonably possible 
In the entrance to the McGill Physics Laboratory, 
where Rutherford did some of his greatest work, 
there is written, ‘Prove all things.’ Avscientist must forgave sins of that kind.’ 


Sir John Cock« 
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Problems in the Use of 
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Wide industrial use of reactor wastes is indicated by an AEC-sponsored 


Stanford Research Institute study. 
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Nomogram for Calculating 
Fission-Product Activities 


Graphic computation makes estimation of reactor-produced 


fission products a short, routine job 


By L. G. STANG, Jr. and PAUL D. HANCE, III” 
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Nomogram showing relation between irradiation time, fission yield, and activity of fission 
product obtained from uranium in thermal-neutron flux of 10'* n cm*, sec 
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Electronic Apparatus for 


In Vivo Assay of Plants 


A circuit has been designed to count up to four samples with the use 
of only one scaler. The heart of the apparatus is a system 


of relay-fed rotary step switches 


By R. P. MARTIN 
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The FIG. 2. From left to right, the components are: recorder, rack con 
taining scaling unit (above) and power supply, counter switch 


FIG. 1 Block diagram of the layout of the equipment. 
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the counter switch and switching control unit 


The heavy rectangles represent relay coils with their resistance given 
the rectangles give the number of contacts and identification letters which correspond to other contacts shown 
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FIG. 4. Circuit diagram of the scaling 
unit showing scale-of-two components 
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a visual indication of changes in count- 


ing rate. 


Application 

{ typical experiment which has been 
carried out using this equipment is the 
study of diurnal changes of the labeled- 
in the leaves of 
Plants grown 
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first leaf rose during, and for a short time 
after, treatment, little further change 
occurred In the second leaf, which 
was still growing, the activity showed a 
significant diurnal rhythm; the minimal 
value occurred during the dark period 
The physiological interpretation of this 
and stmilar experiments will be con- 
sidered at another time 
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FIG. 1 Scintillation counter developed by FIG. 2. Scintillation G-M tubes developed FIG. 3. Variation of response with source 
Krebs in 1941 by Mandeville and Scherb in 1950 position along axis of thick-wall tube 
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FIG, 4. Variation of response with chang- FIG. 5. Response over window of 2-in FIG. 6. Variation of response with chang- 
ing source-tube distance for thick-wall tube end-on tube ing source-tube distance for end-on tube 
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FIG. 7. Response over window of normal 
G-M tube 
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A Salute to the 1951 Nobel Scientists 


GLENN T. SEABORG and EDWIN M. McMILLAN, winners of the 
chemistry prize ‘‘for their discoveries in the chemistry of the 


transuranium elements.”’ 


JOHN D. COCKCROFT and E. T. S. WALTON, winners of the 
physics prize ‘‘for their pioneer work on the transmutation of 
atomic nuclei by artificially accelerated atomic particles."’ 
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Berkeley SCINTILLATION 
COUNTING HEAD Model 260 


A directional gamma detector with 1/2” lead 
wall shielding and 3” lead plate with 13/16” 
aperture. Utilizes a thalium-activated sodium 
iodide crystal. Built-in cathode follower de- 
livers output pulse to drive any scaler of .25 
volt sensitivity. Plateau length is approxi- 
mately 100 volts with Co gamma source; 
plateau slope is approximately 2% per 100 v. 


- 2 


Berkeley UTILITY SCALER Model 110 


As a universal laboratory instrument for nuclear work, 
this instrument provides direct reading of results in 
digital form. Resolution to 5 microseconds, counting 
rate to 1,000 cps, and capacity to 999,999. Regulated 
high-voltage power supply of plug-in construction provides a continuously 
variable output from 0 to 2,500 volts. A simple reversal of parallel connections 
converts to a negative supply variable from 0 to —2,500 volts. Scaling factors 
of 100, 200 and 400 are prov ided with corresponding output signals av ailable 
at standard accessory socket, to drive external regis- 
ter, metering circuit, computer, or other auxiliary 
device. Provision is also made for predetermined 
counts of 1,000, 2,000, 4,000, 10,000 or 20,000. 
Standard accessory socket permits use of predeter- 
mined timers, loudspeakers, other accessory devices. 


COUNT RATE COMPUTER 


Model 1600 Converts random count information from any scaler into 

average counting rate. “Memory effect’’ of conventional count rate meters is 

eliminated: response is exceptionally rapid. Selector switch provides three 
ranges of 4, 40, or 400 cpm. Counting rate is indicated on the front 
panel meter. 


COUNT RATE RECORDER 


A standard 1-milliampere recorder provides a permanent trace of counting rate. 


* FOR COMPLETE 
INFORMATION Scientific Corporation 
on Berkeley instruments, please 


write for Bulletin N110. 2200 WRIGHT AVENUE © RICHMOND, CALIFORNIA 
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\Nfetitolatel 
Research 


(A) 8-4 Booster Pump. Takes over 
at forepressures as high as 1 mm., 
handling large amounts of gas in 
range of 1 — 30 microns. Suitable 
fof evaporators, furnaces, and 
other vacuum systems requiring 
high capacity in this range 


(8) H-2-P Purifying Diffusion Pump. Over 
50 liters per second from 107° to 1076 
mm. range. Operates against forepres- 
sures as high as 0.300 mm. Blank-off 
2x 10°77 mm 


(C) Gas Free High Purity Metals. Copper, 
nickel, cobalt and iron. Special melts on 
request. Ingot weights up to 600 pounds. 


(D) Alphatron*® Vacuum Gauge. Accurate 
gauging from 10 mm. to 1 micron. A 
rugged metal ionization type instrument 
which can be adapted for recording, con- 
trolling, gas filling, and leak detection. 


(E) B-1 Booster Pump. A smal! pump de- 
signed for rotary exhaust equipment used 
in miniature and subminiature tube pro- 
duction. Useful where a small pump is 
required to quickly obtain pressures in 
the region of one micron. 
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(F) Type 710 Thermocouple-lonization 
Gauge Control. One instrument for sci- 
entific and industrial vacuum gauging. 
Incorporates two thermocouple gauges 
(1 — 1000 microns) and one ionization 
gauge (10° mm. to 10°° mm. Hg 
range) in one control. Automatic input 
regulation and protective circuit. 


(G) Standard Vacuum Furnace. A versa- 
tile packaged unit to melt, pour, heat 
treat, degas, sinter, and anneal under 
high vacuum or controlled atmospheres. 
Temperatures up to 2000° C. 


(H) Vacuum Seals. For introducing mo- 
tion, power, or connecting gauges. 


(1) High Vacuum Vaives. Available in sizes 
"to 16’. Low rate of leak. 


(J) Vacuum Fusion Gas Analyzer. Analyzes 
metals and alloys, including titanium, for 
combined or dissolved oxygen, nitrogen, 
and hydrogen. 


(K) Type 701 Thermocouple Gauge 
Control. A light, portable instrument for 
vacuum testing in range 1 — 1000 mi- 
crons. Compact and rugged. 
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(L) H-16-P Purifying Diffusion Pump. 
Over 10,000 CFM in 10°° range. Suit- 
able for cyclotrons, commercial coating 
units, and other equipment demanding 
high pumping speed. 


(M) Evaporetors. Standard models from 
laboratory unit to high capacity tank 
type units. 
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*Reg. U. S. Pot. Off. 


with a COMPLETE LINE of 
HIGH VACUUM EQUIPMENT 


You may be using one or two of our products 
without realizing that at this one source you 
have available such a full line of high vacuum 
equipment. 

You will find a unique quality in most of these 
products. They were created to “ideal” speci- 
fications drawn up by manufacturers who, in 
many cases, never dreamed we could fulfill their 
exacting requirements. The products are meet- 
ing these requirements day after day on pro- 
duction lines. 

Let us supply all your high vacuum equip- 
ment needs. You will gain the benefits of a 
single source of supply plus the high standards 
of performance designed into National Re- 
search products. Write us for further details. 
National Research Corporation, Memorial 
Drive, Cambridge, Mass. 





PROCESS DEVELOPMENT —_ DEHTORATION 
HIGH VACUUM ENGINEERING wee DISTILLATION COATING 
AMD EQUIPMENT = 


ss 68. ——__- —- -- — 
INDUSTRIAL RESEARCH TTL rad METALLURGY 
me 


"APPLIED PHYSICS 


National Research 
Corporation 


Seventy Memorial Drive, Cambridge, Massachusetts 
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CROSS SECTIONS 


Target Assembly for Cyclotron Irradiation of Liquids 


BY WILLIAM R. McDONELL* and A. S. NEWTON 
Re ; 4 } ; ] horatory 


B 4, 
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vall was mad 
Irom the inne! liquid contained inside 
vorted within the in opening was provided 

rhe first cham filling the chambs this opening also 
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em inside dim nto the outer chamber The opening 
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| “~-Cyclotron 

Res window assembly 
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Liquid target assembly with improved inner chamber 
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Cousider these 
Brown Electronic Components 


Brown Converters are precision, 
vibrator-type converters for use 
with any system requiring the con- 
version of low power direct voltage 
signals of the order of 100 micro- 
volts to 60 or 400 cycle alternating 
voltages. 


The Brown 60 Cycle Balancing 
Motor combines reversibility and 
low inertia . . . is designed to have 
a tapered curve of speed versus 
voltage and, at the same time, to 
maintain high torque at low speeds 


The Electronilk Amplifier is a 
precise, rugged and reliable “‘con- 
tinuous balance” system which ts 
rapidly becoming the heart of a 
host of devices and apparatus re- 
automat 


quiring zeroing or 


standardizing. 


in research, testing and other applications 


Great numbers of these special Brown Elec- turers of highly sensitive research equipment. 
tronic Components are daily playing a vital role 
in the efficient and effective performance of 
a variety of servos. Just like the thousands 
of modifications of the ElectroniK Potenti- 
ometer which are serving in extensive pro- 
grams of scientific research and development 





Your own development program may benefit 
from such specialized instrumentation and tools 
for research. Our local engineering representa- 
tive is qualified to discuss your requirements . . . 
and he is as near as your phone. 


the qualities of these components are 
recognized and valued not only in the lab- 
oratory but also by a growing list of manufac- 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4571 Wayne Ave., Phila- 
delphia 44, Pa 


Honeywell 


NSTRUMENTS 
Fiat ww Coitiol 
@ Important Reference Data 


Write for Data Sheets No. 10.20-1, 10.20-2, and 10.20.3... and for Bulletin 15-14, “Instruments Accelerate Research.” 


BROWN 1 
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FIG. 2. Liquid target assembly with first design of inner chamber 


ilso be externally closed for transporta inner wall of the second aluminum win- 
tion. Aside from these features this in »w foil which comprised a part of the 
ner chamber was essentially unchanged wall of the outer chamber was gold 
Soth inner and outer chi plated molecular evaporation from 

ids was water cooled Both were com ly ih lament at a low pressure. 
ind a sepa electroplated with gold, : V he Since it became radioactive during 
annerasto copper-foil window of the 1 am bombardment, the assembly was pro- 
ss of liquid ber, to eliminate direc hemical of vided with a lead box for shielding the 
ng, pro- catalytic action witl \ spe experimenter during transportation and 


t could eC) lormed Iring irradiation removal of the products 
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Proportional and Geiger Counters 


By PAUL E. DAMON and ROBERT F. OVERMAN 
Der ( tre f Scie nd 


| 
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value One such tube 

n pressure (28° CH, and 
H was found to operate 
is a proportional tube 
iltiplication at 1,960 volts 


t 400 The counter has been - - T k Th L Pe ° 
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” Convair awarded U. S. Air Force contract to develop the 
Mens Ons 
orted in part airframe for the first Nuclear-powered airplane. Opportuni- 
Atomic Energy ties available in 
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NUCLEAR PHYSICS AERODYNAMICS SERVO MECHANISMS 
BIBLIOGRAPHY THERMODYNAMICS ELECTRONICS APPLIED MECHANICS 
Rev. 8 58 (1950 ANALYTICAL and DYNAMICS WEIGHTS CONTROL 
PHYSICAL CHEMISTRY AEROPHYSICS ELECTRICAL, MECHANICAL 
EQUIPMENT DESIGN STRUCTURES and STRUCTURAL TESTING 
—STRUCTURAL AIRFRAME DESIGN AND DRAFTING— 


TECHNICAL BRIEFS HR EXCELLENT WORKING CONDITIONS 


© Potassium content is determined in 


Cement A. B Travel and moving allowance for those who qualify—group 


sample with a insurance including hospitalization for employees and fam- 
radioactivity ilies—retirement plan—recreational activities for employees 
cent potassium 
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CONSOLIDATED VULTEE AIRCRAFT CORP. 
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Industrial Applica- 
Pitman 
194] 


Radioisotopes 
tions, by G. H. Guest. Sir Isaac 
Ltd., Toror 


s $4.50 


& Sons (4 


ible te 
people 
SOUTCE 


ot the 


ictual 
sotopes 
rhese 


ndustry 


As the book is devoted largely to a 
work }b\ 


radioactivity t 


survey ol 
others 
lacKs 4 


which detracts to some extent from its 


representative 
in the field of 
certain unity of organization 
over-all effectiveness 


The author has also retained much 


of the optimism for new uses proposed 


by the 
of the 


authors 

Health Division of 
the Department of National Healt! 
and Welfare of Canada, Dr. Guest has 


original 


Industrial 


not attempted to annotate or give his 


own views on the practicality of some 
of the proposed ideas, except briefly in 
the and in 


The 


seem to 


introductory sections 


chapter on precautions 


mistic viewpoint does not 


adequately balanced by a sufficient 


discussion of 


the limitations of the 
radioactive technique which are know! 


to include sometimes the undesirab 


irge amount of activity required tor 


Many applications or the trequent 


mpossibility of incorporating an ise 


tope in a true tracer identical 


chemical and physical form with the 
material being studied 


The early chapters on atomic theo 


radioactivity and deseriptions 


struments (limited mai 
Miille 


fresher 


counters 
j 


reading or as an introduction 
to more detailed 


wlloactivity 


Hooks on the use 

those ster 
the author o1 
recently As 
this 


published more 


i text or book 


reverence 
olume would lack rigorous sciet 
tihe accuracy 
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ompleteness ol 

coverage as a general introducto 

picture of the radioactive technique 
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DUrpose 


Radiologic Physics 
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Thomas 
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In no one book can all of 


and the 
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these be covered adequately 
iuthors of Radiologic Physics have 
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nature that the average radiological 
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to KNOW 
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book 
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thy special- 
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The first eight chapters | 
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jects and a review of the elementary 
radiologist 
is first 
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physics needed by the 


D-c and a-e electrical circuitry 


cussion of electrical measurements and 
measuring instruments. There is also 
extensive discussion of power prob- 
ns involving high-voltage trans- 
formers and rectifiers essential for the 
production of X-rays over wide energy 
inges 

on electronics 


st edition of this 


The original chapter 

it appeared in the f 
book published 1941. has been sub 
enlarged 
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divided and considerably 
particular! the parts dealing 


With the 
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rapid 
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n the radiological field, this is a most 
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MARION RUGGEDIZED METERS 


This amazing new family of Marion ruggedized electrical indi- 
cating instruments sets new standards of quality and accuracy in 
electrical measurement. Marion “Ruggedized” instruments give 
better performance in any application. Use them with confidence 
even where you never before dared use “delicate instruments.” 
They exceed ail JAN-I-6 requirements, are hermetically sealed 
and completely interchangeable with existing JAN 212” and 


312” types. 
Marion Ruggedized instruments perform perfectly under critical 


conditions of shock, vibration, mechanical stress and strain. 
Hermetic sealing makes them impervious to weather and climate. 





Send for our booklet on Marion Ruggedized 
Instruments. Marion Electrical Instrument Company. 


Manufacturers of 
Hermetically Sealed 
Meters Since 1944 


MARION ELECTRICAL INSTRUMENT CO, 401 CANAL ST., MANCHESTER, N. H. 


marion.._meters 








MANUFACTURERS OF MARION “pg ; PANEL METERS 
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Here’s high vacuum you can count on — ready 
to go to work for you wherever and whenever you 
need it. It’s the new Kinney Vacuum Pump Model 
CVM 3153, a small pump for big results. 


Model CVM 3153 is fast, quiet, dependable .. . 
produces low absolute pressures of 0.2 micron or 
better. It employs the famous oil-sealed pumping 
system that has made Kinney a household word 
wherever high vacuum is needed. Despite its light 
weight (only 70 lbs. complete with % HP motor), 
Model CVM 3153 has a free air displacement of 2 cu. 
ft. per min... . unequalled by any pump of similar 
size, weight, and horsepower. Construction is extra- 
rugged throughout, for long-lasting efficiency. 


Send coupon for complete details. KINNEY 
MANUFACTURING CO., Boston 30, Mass. Repre- 
sentatives in New York, Chicago, Cleveland, Phil- 
adelphia, Los Angeles, Houston, New Orleans, San 
Francisco, Seattle, and foreign countries. 





KINNEY MANUFACTURING CO. 
3614 Washington St., Boston 30, Mass. 


Please send Bulletin V51-A describing Kinney Vacuum Pump Model 
VACUUM CVM 3153. Who is my nearest Kinney Distributor? 


Name 
Company 
Address 


City State { 
SS SSeS SS ee A a a A 
69 
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NUCLEONIC EVENTS 


Sumner T. Pike, Last of Original AEC, Resigns; Calls 
for Industry to Take the Initiative Now 





the eve of his resignation from the Atomi 


onth, Sumner T. Pike said that “the time is 


einieetetees 


take note of the developments in the atomi 
l and predicted that “‘big advances” will show up in the next 
it 
a vote by 

gnation firmed the 
effective tinued to 

ng his ealled “the 

praised warding task of my 


irs of 


Harwell Heats Office Building with 
Heat from BEPO Reactor 


The Atomi ene yy Research tablishment at Harwell, I ngland, has 
put BEPO, the larger of its x] mental reactors, to work to heat 
an 8O0-office building at the si he heating plant weighs eight tons 
ind is no larger than ; gular 1 trial furnace The cost of the 
nstallation is reported to be $42,000 
rhis is the first stage in the Ministr tal floor 
f Supply's plan t« 

il limits, all the usef 
reactor! | 
it Harwell 


i predicted saving of 1,000 


being heated is 


volume Of space is 

ystem is extended to in- 
buildings, no other heat 
iratus will be required 


rv only to connect 


The constant heb \ that fle 
through the | obtained by Squibb & Sons Set Up 
placing a | kehanger } Radioisotope Laboratory 


bb & Sons have set up a 
ratory at their re 
New Brunswick, 
passing throug " xchange J., according to a recent announce- 
Hot water from tl xchang el nt b inglykke, director of 
circulated in a closed circuit by a small 1 an velopment. The new 
pump to : ondary -\ r facili will function primarily as a 
heat exchange ! ippli ot service unit to assist other researcl 
water for space heating and domestic departments 
hot-water supplies rhe work of the isotope laboratory, 
At present, the air temperature at which is directed by Paul Numerof, 
the primary heat exchanger is 135° | who served at Los Alamos during 
and the water itself is heated to 130 World War II, will include extensive 
Later this year, when modifications to ise of tracers to determine the action 
the reactor have been completed, these f new drugs. A project already un- 
temperatures wil | substantially lerway is a study of the growth proc- 
1950, when ne : sed fora inereased esses of the micro-organisms that pro- 
new four-ve The heat output designed for the d penicillin and streptomycin. The 
the Joint Congres I mumit on first building is 1,000,000 Btu/hr, but ork is directed toward an indication 
Atomic Energy, by a 5 { - for the final installation the maximum of ways to increase the yield of these 
tempted to blo his re ntmen output will be 7,000,000 Btu/h The intibiotics in manufacturing 
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Want aLow-Cost, Low-Power 
Research Reactor? 


DETAILED INFORMATION on the low- 


w-power reactor shown here 
ntly released by North Ameri- 


ition, Inc. To be made avail- 





r private use, this reactor was 
1 with the 
I If con- 
f the pile is authorized by 
about 


ler contract 
nergy Commission. 
the cost would be 
Authorization for this ex- 
AEC’s 1951 
t-million set aside for a 


liture ¥W made in 


As 
get with $1 


location unknown.” 


research reactor 


Further development work is now 


ng carried out on components at 


orth American’s Atomic Energy Re- 


rch Dept. at Downey, Calif., under 
lire This 
rected to be completed by July 1. 


tion of Chauncey Starr. 


design study took nine months 
vas actually completed in late 
If the reactor is built, construc- 
ild probably take about a year 
Start-up and testing might 


suited for use in industrial and institu 


tional research and for training ¢ 


tists and engineers in reactor operatior 


One big advantage is the lack of 


major waste disposal problen The 


litional six months 


reactor 18 particularly reactor core is contained in 


eter at 


operating 
mechanism 


- Graphite 


reflector 


the fuel does not have to be processed 
tor 10 years 

About 
ised in the reactor which has the form 
19 feet in diam 


150 tons of concrete would be 


of an octagonal prism 


111 feet high 


Design Data for the Low-Power Reactor 


Power 
Heat Design 200 kw Pherm iver 
Fast, a 
Dimensions 
Core 


160 kw: maximum 
Material and Amounts 
Enriched uranium 
(Graphite 
Gastight aluminum container 
Graphite (34 tons 
Steel and concrete (450 tons 
He ivy 


Light water 


None 


water 


10 years 


5°) (10 vears at 2,000 hr vr, at 10 


flux 


Neutron Flux Density 


10°? n em? sec 

0.07 & 10° n/em?/se« 
Hexagonal prism, 4'y ft diam. & 4b 
it high 

30 in 


Steel, 6 in.; heavy 


3 ft 


concrete 


Vertical 


cadmium 


ontrol rods in the form of 


and aluminum = sand- 
wiches 
tic: Self-controlling due to negative tem- 


perature coefficient 





award made by the Board since it was 
established in April, 1949 
compensation 
that 


AEC Patent Board 
Makes First Award 


The Patent Compensation Board of 
the Atom 
awarded $7,500 to Cyril E. McClellan 
Md., for development 


MIX appli 
have been 


but no 


eations for 


considered since time 
award was allowed in the other cases 

Mr. MeClellan, who is an enginee! 
employed at the Westinghouse Electric 


Mad., 


based his application on his design of an 


Energy Commission has 


of Glen Burnie, 


of Corporation’s plant in Towson, 


yparatus and method useful in 
This is the first 
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an aj 


isotope separation 


apparatus and method useful in sepa- 
different 
application of the principle that the 


rating isotopes of mass by 
time of flight of ions of the same charge 
varies with their respective masses 
The Board stated that the evidence 
the that the 
method is operative It added that, 


while a method employing the same 


71 


“supports conclusion 








WESTON (ida, 
ALL-METAL THERMOMETERS 


_AVAILABLE IN THESE 3 TYPES 


STANDARD INDUSTRIAL THERMOMETERS 


All-metal dial types with stainless 
stems, in straight and angle 
forms. Scale lengths 3”—6” and 9”, 
with stems from 242” to 72”. Avail 
able as testing thermometers, and for 


steel 


general purpose and heavy duty service 
Ranges from —100 to +1000°F. All- 
metal construction breakage, 
assures dependable accuracy for longer 


prevents 


periods, 


CONTACT MAKING THERMOMETERS 


Combines the features of the all-metal in 
dicating thermometer with an alarm or 
Has adjustable contact arm 
Supplied 
to make contact on increasing OF decreas- 
ing temperatures. Has positive magnetic 
type contacts. Contact rating 100 ma 
at 110 volts a-c; 50 ma at 110 volts d-c. 


Stem lengths 2! 5” to 26”. 
MAX-MIN® THERMOMETERS 


\ Equipped with a manually set red index 
which moves up or down 
pointer, remaining at extreme tempera 


control device 
mounted in the glass and bezel 


scale with 


until reset. Thus one 
reading present 
and maximum or minimum reached 
since last reading. Available in scale 
lengths of 6” and 9”—stem lengths 


242” to 24”. 


ature reached 


gives temperature 


Literat 

well is rica ind glas tn 
t. WESTON Electri 

ment ¢ 616 Freling 
nue, Newark S, New Jersey 

of Weston and TAG 


sent or 


orporation, 


principles has been experimentally 
tried as a separation process and aban- 
doned by the AEC and asimilar method 
and apparatus, improved by the Com- 
mission staff, is being used in research 
~ ho precise evaluation 
of the potentialities of the applicant’s 


method and apparatus or measure of 


measurements, 


its importance is possible.”’ 


Take Applications for 
'52-'53 Graduate Study 


The Oak Ridge Institute of Nuclear 
Studies is now receiving applications 
for Atomic Energy Commission Gradu- 
ate Fellowships in Radiological Physics 
for the 5: 

The 


study at two training centers: 


3 school year. 
fellowships are awarded for 
one at 
the University of Rochester in coopera- 
tion with Brookhaven National Labo- 
the at Vanderbilt 
cooperation Oak 


ratory, and other 


University ir with 
Ridge National Laboratory. 
Appointments are made for one year 
for specialized training in radiological 
physics. The annual basic stipend is 
An additional $500 is allowed 


$250 for each of 


$1,500 


for a wife and two 
dependent children, making a maxi- 
Ap- 
plications must be in the hands of the 
Institute by March 1. Only 


citizens will be considered. 


mum stipend of $2,500 annually. 
U. 8, 


For further information, address the 
University Relations Oak 
Ridge Institute of Nuclear Studies, 
P 


( 30x 117, Oak Ridge, Tenn. 


Division, 


Pratt & Whitney to Build 
Second Aircraft Reactor 


The Air Force last month announced 
with the Pratt & 
Whitney Aircraft Division of the 
United Aircraft East 
Hartford, Conn., to undertake the 


uilding of a nuclear reactor to power 


t is contracted 


Corporation, 


contemplated “atomic aircraft.” 
This is the second such reactor ordered 


Air Force. No 
the amount of 


information on 
the 


by the 
elivery dates or 
ontract was made known. 

Air Force officials added that this 
affects the work 
Electric 
Air 
Force contract let last year to develop 


ontract in no Way 


being done by the General 


Company in connection with an 
a nuclear power plant for an airplane 
to be built by the Consolidated Vultee 


Aircraft Corporation. The two proj- 
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Van de Graatt 


ELECTROSTATIC 
ACCELERATORS 


Positive ions 
Electrons 
Neutrons 

X-rays 


Basic research 
Radiation therapy 
Industrial radiography 
Electron sterilization 


Precision 
Reproducibility 
Ease of control 

Trouble-free performance 








Research installations have been made at: 
Brookhaven National Laboratory — 
Accelerator Project 
Chemistry Department 
Duke University — Physics Department 
Ecole Polytechnique (Paris) — 
Physics Department 
General Electric, Hanford Works — 
cleonics Division 
Massachusetts Institute of Technology — 


Physics Department 


Department® 
tute 
Physics Department 
ompany Physics Department 
ersity of Chicago 
Institute of Radiobiology & Biophysics 
University of Mexico Institute of Physics 
University of Notre Dame — 
Chemistry Department 


. 


* in process 





Hicu VoLTaAGE ENGINEERING CORPORATION 


7 UNIVERSITY ROAD 





CAMBRIDGE 38, MASSACHUSETTS 
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WHEN PURCHASING 
COMPONENTS 


Dorit Oberlbook 
THIS TESTING & 
INSPECTION SERVICE 


Qualification testing against military 
specifications. 


Environmental testing. 


Testing of shipping containers for ade- 
quacy of protection against damage in 
transit. 


Inspection and grading of entire lots of 
mica and quartz in all forms. 
Specification testing in accordance with 
RTMA standards. 

Facilities for Fundamental and Applied 
Research in Radioisotopes Applications. 


Consultations on Radioisotopes Applica- 
tions. 


vy, 
Y, 
v, 
vy 


UNITED STATES 
STING COMPANY, Inc. 


1460 Park Avenue, Hoboken, N. J. 


PHILADELPHIA + BOSTON + PROVIDENCE * CHICAGO » NEW YORK + LOS ANGELES 


MEMPHIS + DENVER + DALLAS 


Member of American Council of Commercial Laboratories 


competitive, they said, 
it are merely two different technical 
paths to the same end.” 

Wright A. Parkins, Pratt & Whit- 
ney’s engineering manager, and Perry 
W. Pratt, United Aircraft’s assistant 
chiel engineer will direct the technical 


leve lopme nt of the project. 


Program Announced for 
Scintillation Counter Talks 


i tentative progran 
ny ! on Scintillation 
suunters to b d at the Shore am 
otel in Washingto DD. ¢ on Janu- 
PV3BO were 
by G. A. Morton, « 
ommiuttee 
symposium W ll be divided into 
four sessions, with papers and partici- 
pants as follows P 

Session I (L. 8. Taylor, chairman) 

wo neu photon ultiplie rs for scintiila- 
tion counting, by RCA Laboratories; 
Some observations or pulse-height resolu- 
tion and photosensitivity, by R. Swank; 
Scintillation counter spectrometry, by 
P. R. Bell; and After-pulsing in photo- 
multipleers, by D. W. Mueller. 

Session IT (H. Kallman, chairman)— 
High-energy particles and the scintilla- 
tion counter, by L. F. Wouters; Crystal 
and liquid phosphors, by G. T teyn- 
olds Veutron detecting phosphors, DY 
J.C. Schenck; and Temperature effects 
in phosphors, by 5 H. Liebson 

Session III (P. R. Bell, chairman 
Emission time of secondary electrons, 
by R. R. Law; 6BN6 Fast coincidence 
circuit, by J. Marshall and J. Fischer; 
and Time measurements with coincidence 
circuits, by S. DeBenedetti 

Session IV (J. B. H. Kuper, chair- 
man Performance of pulsed n ulti- 
plier, by R. F. Post; High-speed oscillo- 

by C. H. Smith; Pulse height 
selector problem, by G. G. Kelley and 
4{n analysis of new electronics required 
for optin im u 
by W. A. Higinbotham. 

Information on attendance can be 
»btained from R. W. Johnston, Radi- 
ation Instrument Branch, Atomic En- 
ergy Commission, Washington 25, D.C. 


se of 3¢ intillation counters, 


Radiological Health Courses 
Offered by Health Service 


Free, two-week training courses in 
radiological health are being offered to 
qualified applicants by the Public 
Health Service in Cincinnati, Ohio. 

The program, which consists of 


basic and intermediate courses, is 
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Tracerlab offers the most complete and most 
reliable line of Geiger-Mueller tubes avail- 
able . . . manufactured in our own laboratory to 
exacting specifications. Included are a number 
of mica end-window tubes for alpha, beta, 
gamma and soft X-ray counting; a small end 
window tube; proportional tube; large and 


A GEIGER TUBE 


af 


\ 


small glass beta and beta-gamma tubes; gamma 
and beta-gamma metal dip counters; small and 
large high efficiency gamma tubes; industrial 
gamma tubes in a variety of lengths; a beta- 
gamma area monitor and a beta-gamma wrap- 
around tube. Our newly published Catalog CX 


contains complete descriptions and illustrations. 


a. TGC-2 End Window Tube; b. TGC-10A Beta Gamma Area Monitor Tube; c. TGC-5A Survey Geiger Tube, d. TGC-6 
Survey Geiger Tube; e. TGC-7 High Efficiency Gamma Geiger Tube; f. TGC-16 Industrial Gamma Geiger Tube. 






































| —_| Fracerlab 





if 
FE mextuey, ca. == 











WASHINGTON, D. C. 








= NEW YORK, N.Y. ————— 








CHICAGO, ILL 











130 HIGH ST., BOSTON, MASS. | x 
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THESE 
ADV 
OF SANBORN 


DIRECT WRITING 
RECORDING SYSTEMS 


AGES 


1 COMPLETE SYSTEM OR SEPARATE 
COMPONENTS 


ready | 


r 4-chanael systems 

r use ” aS Sepafate instru 
ments (Amplifiers, Preamplifiers, and 
Recorders) 


NO INK 


rds produced with 
mtmuous, plastic 


RECTILINEAR RECORDS 


true Fectangular coor 
with negligible tangent error) 


Records are 
dinates 


HIGH TORQUE MOVEMENT 


meter corque of 200,000 dyne 
cms per cm deflection. Sensitivity 10 
n. deflection 


Galva 


WIDE CHOICE OF PAPER SPEEDS 


Single 
mim sex 
channels 
mm/sec 
25 to 5U0 


hannel standard speed 25 
slower speeds available. Two 
10 speeds 0.5 to 100 
Four channe 
mm/sec. 


CODE & TIME MARKINGS 


dependent 
pips and 


eight speeds — 


All models provid 
means of inserting ning 
code markings on the rd 


INTERCHANGEABILITY 


Ready interchange at f Amplifiers 
and Preamplifiers Sanborn sys 
tems permits a wide ety of record 
ing combinations 


WRITE FOR 
COMPLETE 
CATALOG 


SANBORNeo.“oco 


CAMBRIDGE 39, MASSACHUSETTS 


offered to professional people who are 
primarily concerned with radiological- 
health their 
fields. 


gree in medicine, engineering, physical 


problems in respective 


Candidates should have a de- 


science, or biological science, and have 
had experience in public-health work 

The basic courses, as scheduled, will 
be given during the periods January 
March 10-21, 
This course provides 


21—February 1, and 
April 21—-May 2 
a two-week period of training in the 
basic theory of radiation and radiation- 
detecting instruments, shielding, et« 
Two intermediate courses have been 
scheduled for the 
4-15 and May 5-16 
completed the equivalent of the basic 


periods February 


For those having 


curriculum, this course provides two 
weeks’ training in the maintenance, of 
radiation-monitoring instruments 
Applications and additional informa- 
tion can be obtained by addressing the 
Health 
Section, Environmental Health Center, 
1014 Broadway, Cincinnati 2, Ohi 


Chief, Radiological Training 


Reactor School 
Applications due March | 


March 1 is the deadline for filing 


| applications for the 1952-53 session of 


the Oak Ridge School of Reactor 
Technology. The 


which starts September 8, 


year-long course 
provides 
advanced specialized training to se- 
lected engineers and scientists who will 
AEC’s 
NI . Feb 51 


engage directly in the reactor 
development program 
p. 87). 

The course is of particular interest to 
industrial organizations that seek sucl 
training for experienced engineers in 
theiremploy. Students remain on the 
company s payroll W hile training Phe 
course is classified, and a students 
Ciearance 

For applications, write the Direct: 
Oak Ridge School of Reactor Teclhnol- 


ogy, P. O. Box P, Oak Ridge, Tenn 


must have secur ity 


IN BRIEF 


@ February 4 
the next Radioisotopes Training Course 
to be given at the Oak Ridge Institute 
of Nuclear Studies It is the twenty- 
fifth of these courses to be given since 


j 


is the starting date lor 


they were started in 1948 


© Work has begun on processing unils 
of the new Atomic Energy Commission 
plant at Rocky Flats, Colo. 








CHEMISTS 


NORTH AMERICAN 
AVIATION, INC. 


Has positions open for Senior 
Chemists with experience in 
RADIO CHEMISTRY 
RADIATION CHEMISTRY 
NUCLEAR SEPARATION 
PROCESSES 
in its 
ATOMIC ENERGY 
RESEARCH DEPT. 


Chis Work is by Direct Contract 
with 
REACTOR DIVISION 
ATOMIC ENERGY 
COMMISSION 
Excellent professional oppor- 
tunities while working with a 
highly trained scientific group 
participating in theoretical and 
experimental studies in the field 


of Nuclear Reactor Technology 


WRITE NOW 
furnishing resume of education, 
experience, and work 


pre ference 


PFECHNICAL PERSONNEL 
SECTION 
AEROPHYSICS 
AND ATOMIC ENERGY 
RESEARCH DIVISION 


NORTH AMERICAN 
AVIATION, INC. 
12214 Lakewood Blvd. 
Downey, California 
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@eAn atomic-energy laboratory for Ot burt |. PERFECT LETTERING 
$29.70 (reduced from $49.50) was on R R J 
the market for the Christmas trade . MACHINE FO. T. ACINGS! 
ast month. Loeser’s, a Brooklyn , : 
lepartment store, had a one-day sale 
this A. C. Gilbert “toy” that in- 
ides a Geiger counter, cloud cham- i a CLEAR, SHARP LETTER | NG mel; 
slpha, beta, and gamma sources, BILLS OF MATERIALS, SPECIFICATIONS, 
ind other atomic gadgets for the Junior NOTES, EME all expertly and swiftly 
done by your office typist.. 
NUCLEAR NEWSMAKERS OUR DRAFTSMAN CAN 
TEDIOUS LETTER 
DO MORE IMPORTANT 


nuclear scientist and his father. 


B. W. Sargent, who recently resigned 
48 assistant director of the physics 7 : : 
subdivision of Canada’s atomic energy TYPES ARE INSTANTLY INTERCHANGEABLE 
roje been appointed head of with hundreds of different styles 
vartment of Queen’s . and in many sizes, too! 
on, Ont for ever 
iri 
C. S. Shoup replaces Edward H. Mc- 
Crady, who resigned, as chief of the 
} 4 j sion of the AEC’s Oak 


tions Office 


Warren Winsche has resigned from 

Brookhaven National Laboratory, 
vhere he was assistant chairman of 
he department of reactor science and 
to work for E. I. duPont 

& Co. on the AEC’s e 


River project. 


#) 


Lawrence Hafstad, director of the Letters Tracings 


ARC's sion of reactor development, 


sett Eeecksc ens ae Four Times Faster 


l 


f Radio Engineers which 7 
th at Brookhaven Na- P Th By e d 
The group selected , an an =i lan 
man J. B. H. Kuper, . P 
en's Instrument 9 . . 
= Department 





Elmer E. Stickley, formerly with the 
Pittsburgh Plate Glass Co., has joined 
cal department of 

nal Laboratory. As _ a ne OB ye a 
he physlology divi- 

srs : Dr. Prot Takes Any Size Tracing. .. Even 6 Feet Or More! 

measurements of effects Now you can save your draftsman’s time for more important crea- 

ells tive work. A Vari-Typer lettering machine wiil give your tracings 

sharper, clearer, more legible lettering in less than one-fourth the 

MEETINGS time it takes your best draftsman to do the job. America’s leading 

industrial organizations are already using this new, efficient 


no ¢ 


Counter Symposium 


Washington, D. C., Jan system in their drafting rooms. 


Society—New York, OPERATES LIKE A TYPEWRITER | 720 tretinghureen Ave, Nework 5, N. J 


fa . The standard keyboard permits Please send me Vari-Typer Booklet #A35 
‘te quick mastery of the Vari-Typer ecm 

: ‘ si lettering machine by your office 
typist. Electrically controlled im- 
pressions insure uniformity of City. 
letters and sharpness of details. 


al 





Address 





' Conference of Teachers 
eal Radiology—-Palmer House, 
nago, I Feb. 9 
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G-M Counter for Liquids 


DrEAR SI 


ne 


. €3 


M 
165, 466 


constructe 


to provide 
240 Mev ar 
converted to 
tons ¢ 


The steel 


78 


Known as 
out 
inated by 


] 


| pro- 


vertised 


of the latter machi 


and is now being 


tion as a synchrocyclotron 
pected before 1953, and : 

or two may be necessa 
technical problems associ 
homopolar generators 

tem required to convert the 
to the higher energy 
the 


Apparently in report 


ceived, these two machines 
fused: hence the mistaken ret 


ra | 1-Mev cyclosyne nit 


CPS vs CPM* 


To Tue Eprror 


Medical research and clinical record 


more often vitiated | 


ire probably 


“300% blunders than by 3% 


errors 


maybe even 50° 
has advised that all computations 


done three times. They should 

done once by mental arithmetic, round 
ing off all values to make them easy to 
this 
magnitude of the result and prevents 


then they should 


handle gives one the order of 
those big blunders 
be repeated using a slide rule, which 
gives precision to a Iraction of! a 


Lastly they should be done by 


per 
cent. 
five-place logs or better, which gives a 
precision seldom warranted in medical 
work because our primary data seldom 
have probable errors as small as 1% 
The more facto ive, the 
Fac tors ol 


s we hi 


chance for blunders 


ire, however, much less bothersome 


than others It isa 


the U.S 


pleasure to live in 
where money is in the decimal 


Why 


ageous eno 


system not been cor 


igh 
Chaldean 60 
easy to see 


The su 
get rid of their cha 


did fin 


ns, rods, yards, 


condone veyvors 


und 
and for years now | worked 


inches, mve 


multiples and 
though 


the attitude of civil government still 


and decimal 


leet 


in feet 
submultiples of even 


keeps us loaded with the acre, an 


invite further 


vhich when not got sides 
unit. “If 


the 


square has 
that come out even tor any 
I were king sure relorm 
clock and the « 


the 
10 


definition of the curie is 


usintegrations per sec- 


Theretore all our radioactivity 
or end with events- 


the 


nputations start 


cond t has long been 


ire using counters 
il investigations 
n minutes and 
to counts per 
rd counts per min- 
or bv imitation 


monkey Some do 


that 


nteg! il numbers they have to deal 


do 


thoughtfully, believir 


hn counts per minute are more 


ian the decimal fractions 

preserved for suffi- 

rding in counts per 

| that this avoidance 

iny decimals more than makes up 

for the regular introduction of an extra 
factor of 60 in their computations 

Without conducting an ¢bservational 

almost never 


experiment (which is 


done one eannot be sure what is the 
1e’s own mind, 
But it is 


to observe one’s own emotional 


optimum way to use ¢ 


much less anybody else's 
easy 
ind I confess that that extra 
I don’t 


not 


reactions 
factor of 60 exasperates me 
mind recording 0.16 eps, or very 
much And if the 


can get shut of it by thinking, 


labor piles up, I 
rather, 
16 counts per 100 sec 

Now that 
being perfected and made more readily 
available, it seems likely that those who 


scintillation counters are 


are measuring gamma counts 


per minute will be recording columns 
and it will often be the 
fellows like me who keep their records 


the 


rays in 


of thousands, 


In counts per eC ymnd who have 
lesser labor 

I think I can present this essay, not 

as an apology for counts per second, 
but as a crusade to promulgate it. 

R. R. Newetu, M. D 

School of Medicine 

Stanford University 

Francisco, California 





Picture Credits: 

Cover and p. 56—Mc Millan, Seaborg, 
and Cockcroft (Wide World) 

Walton (Crown Copyright 

Walton (Wide World) 
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P. 56 
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Less radiation 
heat loss... 


in these MCF diffusion pumps 


@ That's because the easily-removed jet assembly has a coating of 
bright non-flaking nickel. And less heat loss to the cooled casing 
means increased operating efficiency. 

Another boost for efficiency in pumping large gas loads or gases 
of low molecular weight is provided by the enlarged boilers and 
extra heater capacity of the smaller MCF pumps. This type of design 
prevents back-diffusion from the forevacuum system 

There are other design features too that make this series of all- 
metal fractionating pumps ideal for evacuation of large electronic 
tubes, particle accelerators, and other devices requiring an ultimate 
pressure lees than 10° mm Hg. MCF pumps range in size from a 
2-inch di-meter model suitable for exhaust of cathode-ray tubes to 
pumps severa! feet in diameter used on giant synchro-cyclotrons 
and linear accelerators. The ultimate vacuum of these pumps is 5 x 

107? mm Hg at 25°C without cold baffles or traps. 

If you would like complete technical data on the series 
of MCF diffusion pumps, simply write to Déstillation 
Products Industries, Vacuum Equipment Department, 

781 Ridge Road West, Rochester 3, N. Y. (Division 
of Eastman Kodak Company) 








high vacuum research 
and engineering 











Also...vitamins A and E...distilled menoglycerides...more than 3500 Eastman Organic Chemicals for [science and industry 





PRODUCTS ano MATERIALS 


Leak Locator 


Radio Corp. of America, Scientific Instruments Section, 
Camden, N. J. The type EMV-7 leak locator is a hvdrogen- 
sensitive, ionization-type instrument designed for vacuum- 


system work. It is capable of detecting leaks as small as 


10-° liter-microns of hydrogen per sec ond, it is claimed In 
a mixture 
Hg, the devi i partial hydrogen pressure of 
1 10 nm i \ sealed-off 


which onds only to hi 


g a manifold pressure of 10°? mm 
1 detect 
tube 


is unaffected by 


high-vacuum-gage 
and 


drogen, 


other residual ga , he heart of the device 


Double Pulse Generator 


Berkeley Scientific Co., Sixth and Nevin Aves., Richmond, 
Calif. The mode 


ently and 


903 produces pulses that are independ- 


' 
yntinuously 


» in amplitude and width 
Amplitude of negative pulses is 200 


I variable from volts 
10 volts 
for positive pulses the 
1,000-ohm load 
Separation ol the pulse 


pairs is variable from 0 to 10 usec 


maximum into a 1,000-ohn 
into load 
50 volts maximum into a 
maximum 


load and maximum 


a 50-ohn range is from 
and 2.5 volts 
into a 50-ohm load 
The rise time of the 
pulses is 0.035 usec, and the decay time less than 0.15 psec. 


Pulse width is individually variable in the range 0.1-1.8 


80 


Chicago 10, Ill. 


and gamma detection indicates activity on a count-rate 


tion of 2%, 5%, 





usec. The repetition rate of either single pulses or pulse 
pairs is internally controllable from 1 to 1,000 pulses per 


sec. Single-cycle pulses or pulse pairs may be obtained 


High-Voltage Supply 

Nuclear Research Corp., 2563 Grays Ferry Ave., Philadel- 
phia 43, Pa. 
ply provides continuously variable voltage in the range 
300-2,500 volts, d-c. With a 1.0-ma load, the output volt- 
age at 2,500 volts is stabilized to +0.01%; with a 100-ya 
load, the stabilization at that voltage is said to be +0.001%. 
Maximum ripple under maximum load conditions is less 
than 0.1 volt at 2,500 volts, d-c, itis claimed. The 0-0.5-ma 


The model VS-2A regulated high-voltage sup- 


meter reads in volts with an accuracy of +2‘ 


( 





Laboratory Monitor 


Nuclear Instrument and Chemical Corp., 229 W. Erie St., 
The model 1615A monitor for alpha, beta 


the lowest range has a minimum of 
100 cpm and a maximum of 500 cpm, and the highest a 
maximum of 50,000 cpm. A switch is provided for selec- 
or 15% statistical accuracy on each range. 
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meter in five ranges; 





Mass Spectrometer 

Consolidated Engineering Corp., 300 N. Sierra Madre 
Villa, Pasadena 8, Calif. The model 21-401 mass spectro- 
meter is designed for analysis of mixtures of gases and light 
as for the determination of ratios of stable 


, 1 
liquids, as well 


isotopes. For mixture analysis, the instrument has a mass 


2-100, with automatic scanning and recording of 
100. About 15 or more com- 
The spectra ure recorded on 


peak 
ides a dynamic recording range of 300,000 


the mass range 12 


plete runs can be made in 8 hr. 


a strip-chart recorder; automatic attenuation of 
magnitudes prov 
to 1. For isotope-ratio work, the ratio is obtained directly 
by an aut 


Within ser 


be measure 


null-balancing method, and is recorded. 
1.0 can 


ymati 
sitivity limitations, ratios in the range 0 
| The first three decimal places are obtained 
the last three from the inked record 


from decade dials 


* A A 





OO ed he ld a 


— —————— ¢ 3 


Beta Counter 
Nuclear Development Laboratory, PO Box 7034, Kansas 
City, Mo. The model B1E mica-end-window G-M counter 
ed for The window 


is desig ‘ 
l ae n 


gned counting soft betas. has a 


thickness of 1.6 mg/cm? and a 1%-in. effective diameter. 
Window thicknesses as high as 5.0 mg/cm? can be obtained. 
Threshold is at 950 + 25 volts; plateau length is 300 volts 


with a 3% slope per 100 volts. With a 1-in. lead shield, the 
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Dead time is 75 psec; beta efficiency 
The normal filling gas is 


background is 15 epm. 
is said to be better than 99%. 
argon plus a quenching mixture at 11 em Hg; special fillings 
Also obtainable is a model with a 


25 V olts. 


can also be obtained. 
threshold of S00 


X-Ray Spectrometer 

North American Philips Co., Inc., Research and Control 
Instruments Division, 750 S. Fulton Ave., Mount Vernon, 
N.Y. The complete assembly of this recording X-ray dif- 
fraction spectrometer consists of an X-ray diffraction unit, 
a wide-range G-M goniometer, and a strip-chart recorder. 
The instrument is designed for X-ray powder-diffraction 
The X-ray-tube voltage 
The G-M 


counter goniometer is designed to scan and analyze X-ray 


work, and fluorescence analysis. 
is continuously variable up to 60 kv at 50ma. 
diffraction spectra by divergent-convergent beam-focussing 
It provides an accurate measurement of angles 
with a useful X-ray diffraction range 
horizontal 


geometry 


from —38° to +180", 


of 38°-165 The goniometer scanning has a 
axis; angle of inclination of specimen face to the horizontal 
SO 


ean be varied in the range 0 


Cathode Follower 
Gulton Manufacturing Corp., Metuchen, N. J. 
F407 cathode follower is designed to terminate piezoelectric 


The model 


pickups and other high impedance devices into standard 
The frequency response covers the 
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where it is visible from the end of the 
The location of the 
vides a means of interpolation between 
The 
repetition rate is 600 pulses per secor 
The life of the tube 
10,0000 hr \ miniature 
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thyratrons, pliotrons, kenotrons, phanotrons, photo 
tubes, xmitting types, etc. Lovishly illustrated 

Address Dept: NU 


Also COMPLETE STOCKS of ALL TYPES 
RADIO-ELECTRONIC EQUIPMENT 


MILO RADIO 


& ELECTRONICS CORP. 


Handl j 200 GREENWICH STREET NEW ORK 
— . Phone BEekman 3-2980- Tx wat 


General Electric Co 


es MILO 


2 


Connectors. Bulletin SIM- 


Instruction and service mant 
AN-“M 
tric Co., PO 


Station, Los 


connectors, Cannor 
Box 75, Lincoln 


il, Calif 





Angeles 


Counter tubes. 
data on G-M 
and Radiological 


Londor a WW 


Specific 

tubes 
Developn ents 
England 


give 


Microscopes. 
the use and 
Leitz, Inc., 304 


13, N.Y. 


Filter paper. Catalog 70 giv nfor 
mation on use and specification 1 


OUNT QUANTITY AND WEIGHT 


Hudson 


analytical filter papers. Schleicher 
Keene, New Hampshire 


Schuell Co 


Emergency showers. Bullet 
shows and describes emergency 
contamination showers Logan 


_ PO Box 


Actuated by an electrica 
operates on the 
scaler photo tube mit 
any similar device. Records counts with 
relation to time and quontity on a roll 
resets to 


gency Showers, Ine 


dale, Calif 


switch of 


40 } of tape automatically 


zero 


Rubber pails. Bulletin 


soves pre 
in greater 


pails In Radioactive Research, it 
T } ovs man hours and results 
¢ nica f 

and efficiency 


rubber 
acids Andre 
V. Cla St. 


svnthetu 


economy 
Chicago 13, In Industry, it maintains 
record automatically, recording produc 
tion and time each hour 


a permanent 


Precision potentiometers. 


Whatever ° ti f u 
N-L gives data on precision wire v your counting problems, o 
Engineering Department can adapt these 


Recorders to meet your particular need 


wound 
ur-Amsco Corp 
Industria Division, 15-01 Norther? 
Bled., Long Island City 1, N. ) 


potentiometers DeJ 
Write for interesting 
Booklet SC24 


Radioactivity instruments. Illustrate 
SCates 


list ves or ition n line » 
£ i s 
‘Teas 


Radia 
5122 


price 
instruments and accessories 
tion Counter Laboratories, Inc.., 


Grove St., Skokie, Ill 


Insulation tester. Folder describ 
English-made portable test instrument 
Herman H. Sticht Co... Ine , 27 Park 


Place, New York 7, N. } 








CHEMELEC MULTI-BOND 











Pure Dielectric 
Material 


Multi-Bond Area 


Conducting Metal 
Surface 








Metal Faced TEFLON* 


@ Here is the answer to the bonding and hermetic sealing of dielec- 
tric materials to metal components. 

Chemelec Multi-Bond is metal faced pure or filled TEFLON, pro- 
duced by an exclusive (patents pending) method of uniting fluoro- 
carbon resins and metals with an interlocking bond unaffected by 
severe mechanical shock, vibration and unequal rates of ther- 
mal expansion. 

The bond is micro-crystalline in structure and gradually changes 
from dielectric to metal, the conducting metal surface being applied 
by electro-deposition or other conventional means. 

Facing metals include practically all the ferrous and non-ferrous 
metals, the ferro magnetic group and the precious metals. 

Sheets are available, metal faced on one or both sides, in thick 
ness from .034 to 1.75 in. and in sizes up to 36 in. square. 

Write for Bulletin MI-424. 


*du Pont's trademark for its tetrafluoroethylene resin 
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Two Scalers for the Price of One-* 75° 


RCL TWIN SCALER—RCL Mark 13 Model 6 


When more rapid recording of counts is desired 
from a single detector, a switch is simply thrown, 
placing the two scales of 16 in series, making a 
single Higinbotham scale of 256 totalizing on one 
register. The throwing of this switch also electrically 
disengages the second input connector. 

The single high voltage power supply employs 
two separate regulating circuits so the voltage 
available at each Geiger-Mueller tube may be 
regulated to the desired value. A switch enables 
one to check the voltage on first one and then the 
other G.M. tube. This instrument is competitively 


For those laboratories with a Budget Problem, 
Radiation Counter Laboratories, Inc., offers two 
scalers for the price of one. This method of count- 
ing, using two detectors and a single electronic 
circuit, has been extensively used on the European 
continent in order to save laboratory space and 
money. RCL has designed a Higinbotham Binary 
Scaler with two input connectors, two scales of 
16, and recorders. Each scale of 16 and its 
recorder operates independently from the other, 
using a single high voltage power supply. Counting 


two 


rates up to and in excess of 20,000 counts per 
minute can be independently registered on each 
Veeder-Root recorder. 


priced, yet built of the finest components. Due to 
the demand for this RCL Twin Scaler, you should 
order now for early delivery. 





SPECIFICATIONS 


Two Higinbotham scales of 16, or one scale of 256. 7. Chassis mounted sensitivity control continuously variable from 


Two 82-805 input connectors 0.2 to 5 volts, preset at factory at 0.25 volt. 


8. Two Veeder-Root six digit recorders. 
200 watts at 105-125 volts, 60 cycle A.C. 


Resolving time of approximately five microseconds. 


Input capacity less than 10 mmfd. 9. Power requirements 


. Voltage variable from 500 to 2,000 volts permitting all types of 10. Two timer connections at rear from standard 110 volt sockets. 
Geiger tubes to be utilized. 11. Standard cabinet, 21} in. x 15 in. x 10} in., copper plated and 


. finished in attract t t . 
Voltage regulation: Such that a one percent change in line voltage HENS tn SRrentine Senet Grey Henn 


changes counter voltage by less than 0.01 %. 12. All hardware is stainless steel where possible. 


*« 


RADIATION COUNTER LABORATORIES, INC. 


5122 West Grove Street Skokie, Illinois 





Neutron Thermopile 
NUCLEAR’S Neutron Thermopile has 
made an important contribution to 
simple high-level slow neutron in- 
strumentation. It is used within the 
reactor for monitoring and control 
purposes — ond is the only neutron 
“thermometer” commercially avail- 
able to pile operators. 


S 


“NEUT” for Measurement 
of Fast Neutrons 
NUCLEAR Model 2714 “Neut” ion 
chamber type survey meter is used 
for health monitoring near reactors 

. measuring fast neutron flux in 
@ gamma roy field. It, too, is the 
only commercially manufactured 
instrument of its type. 

Four ranges of gamma and nevu- 
tron radiation rates are provided. 
Interchangeable ion chambers allow 
measurement of gomma-plus-nevu- 
tron flux and gamma flux only, 
thereby permitting determination of 

neutron radiation. 


_ 
nuclear “PRECISION 


Tecunoocists in the field of atomic 
reactor construction and operation can look 
to NUCLEAR for expert advice, assistance 
and equipment in all phases of reactor instrue 
mentation and control. NUCLEAR has a 
background of experience in this field, repre 
sented in part by scientists who participated 
actively in the instrumentation of the early 
reactors, and by a continuous research and 
development program which has evolved a 
number of commercially manufactured 
instruments, of which the thermopile and 
“Neut” are representative examples. 


In addition to instruments for atomic 
reactors, NUCLEAR’S complete matched 
line of survey, counting, and analysis instru- 
ments for use with reactor products enables 
pile operators to secure proven precision 
instruments for every need from a single 
source. A variety of radioactive chemicals 
is also marketed by NUCLEAR. 


Full details on NUCLEAR instruments, 
chemicals and services will be furnished 
promptly upon request. 


nuclear INSTRUMENT & CHEMICAL CORPORATION 
235 West Erie Street * Chicago 10, Illinois 
Cable Address: Ariab, New York 
Export Department: 13 £. 40th St., New York, N.Y. 


@ Scaling Units for Every Type of Radiatic 
@ Complete “Packaged” Counting Systen 
@ Health Monitoring Instruments for Pers 


@ Glass Wall, Mica Window, and Windowless ( 


@ Portable Count Rote Meters 


INSTRUMENTATION FOR @ Radioactive Chemicals 


NUCLEAR MEASUREMENTS“ 


@ Complete Line of Accessories for the Nuclear Lot 





